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1

DACS-DMO

MEMORANDUM FOQR RECORD

SUBJECT: Declsione at Meeting of Joint SELCOM (Augmented) on
“"Review of Army Analysis" Study

The Joint SELCOM {Augmentcd) met at 0930, 22 March 1979, and made
the following decislons on recommendations of the 'Review of Army Anal-
ysis! study.

a. Tho central thrust, philogophy and goals of the study werc appraved,

b. All study recommendations were approved exeept for those relatad
to the proposed Army Study Councll and the numbers of, and trensfors of
personnal resources; decision on recommendations on sources and numbers
of analytical personnal was deferred pending voview by DM and DAS, Upon
completion of review, DAS will present revised recommendations to PBC
prior to referring to VCSA for declsion,

¢. A now Army Siudy Council was not approved. Instead, the Joint
SELCOM (Augmented) will roviow and approve study puidance and programs,

d. Concepts Analysie Agency (CAA) will be assipned to the DAS and
will provide analytical support to the total HQDA Staff. It will have an
enlargod minsion lncluding conduct of persannel/manpowar and logieticy
analyses, It will use the HQDA study funds {historically approximately
$4M annually). Commander, CAA will review resource requirements for
the enlarged misaton (including the added contract funds), and report added
personnel requirementa to the DAS,

o. The increass of analytical capability at CACDA was approved. Com-
mander, TRADOC will review tho enlarged CACDA mnission and recommend
to HQDA the numbors of analysts required at CACDA to support the expand-
ed mission,

f. The Study Program Cocrdination Committee (SPPCC) wans approved
a8 & subcommities of the SELCOM, to function within the usual PPBS
channels,
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SUBJECT: Declslons at Meeting of Joint SELCOM (Augmented) on "Review

of Army Analyais' Study

g. The enlarged Study Praogram Management Office (§PMO) was
approved, The SPMO will have a clvilian supergrade chief{, The super- .
grade space will be provided {from ODUSA(OR}), The enlarged SPMO
ehould become operaiional as quickly as possible.

h. The DAS review will also include a recommendation as to the sources
of analytical apaces to satisfy the ODCSPER requiremont for 9 analysats
at the AWC and 18 at ODCSRER,

§. The rola and resources of the Engincey Study Center will he
roviewed by the DAS; mijusion of ESC will bo focused on analysis in disect
support of Engineer peculiar dtudies,

J» Every offort will be made to avold strenpth increases In NCR, DM
will develop juatification for adding any spices ln NCR,

k., All of the above actiona will proceed an expoditiously an poseibla,
consistent with prudent management, in order to realize the recomacuded
improvernents in the etndy and analysie community.

L 1 Rn D g
:. P G({JUNN

Chief, Study Managemeat Oflice
Management Dircctoyate - *

27 ¢iar 79 - Wpproved VCIA,

Y'.\. TSealy Tig V"
Hajor, G§
Assistent to tho MM rector
of tha Arvay ctaff
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CHAPTER 1
INTRODUCTION

1-1. PURPOSE. This report was prepared by a Special Study Group
under the cognizance of the Deputy Chief of Staff for Operations

and Plans (DCSOPS), Headquarters, Department of the Army (HQDA).

The group was charged with reviewing the analysis capabilities of
t?e Arsy and proposing practical improvements to those <apabili-

ties.

a., The HQDA special study resulted directly from discussion
between the Under Secretary of the Army (USofA) and the DCSOPS,
Earlier discussions regarding the need for a review of Army analy-
sis capabilities had involved several other persons at the Arny
Staff and Secretariat levels,

b. From the outset of the discussions, there has been accep-
tance of the view that quality analysis capabilitv is of continu-
ing importance to the Army. However, since the Army has only
limited resources to do analysis, it also is important that they
be used wisely, This requires that the analysts work on the right
problems, yse the most powerful metheds of analysis, and produce
results which are valtd and credible, The call for a Sgeciel

tudy Group review of Aruy analysis was based on the belief that
fmprovements are needed and that opportunities for such improve-
ments can be found.

c. A tasking menorandum by the USofA (Appendix M) provided the
parameters and guidance under which the study was conductyd, It
encouraged examination of the broad aspects of the use of analysis
in the Ay, but the clear aim was to stisulote specific improve-
@ents.

1-2. BACKGROUND., a. The curreat organization and structure for
conduct of dnalysis within the Army has exisied for the approxi-
mately five years stnce the 1973 reorganization of major continen-
tal US commands of the Army. The one major exception to this was
the establishment of the US Army Training and Doctrine Command
Systems Analysis Agency (TRASANA) at White Sands Nissile Range,
New Mexico, in 1974. DQuring the past five years, there has lwen
no overall appraisal of the extent to which the current Aray
analysis structura is actuaily functioning as planned, Responsi-
ble authorities of the Army have sensed that it now is appropriate
to examine Army analysis and determine whether the current struc-
ture, policies, and practices should be modified. >

1-1
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b. The call for a review of Army analysis was based on more
than just a philosophical commitment to good management, It was,
in addition, an cutgrowth of a fairly widespread impression that
the quality and ‘credibility of Army analysis 1s less than desired,
Some examples cited have included criticisms such as the follow-
ing:

(1) Several cost and aperational effectiveness analyses have
required second efforts.

(2) Cost and schedule projections of acquisition programs
have nat been uniformly accurate.

{3) Performance of hardware item systems often has not been
apalyzed in a sufficiently representative set of battlefield con-
ditions,

(4) Quality and value of some of the human resources related
studies have been marginal,

(8) Obvious alternatives to significant proposed changes to
Army organizations, such as that to increase the artillery struc-
ture of Army divisions apparently have not been analyzed well.

(6) Alternatives to major force structure change proposals,

such as conversion of light divisions to heavy divisions, appar-
ently have not been analyzed well,

¢. In a more general sense, concerns have also been expressed
that the highly decentralized management of Army analysis re-
sources may be resulting in analysts not waorking on the most
fruitful problems. For example, some persons believe that toa few
Army analysis resourcas are being used to assess matters such as
near-term operations of farces in the field, training methods,
tactical cancepts, operations in a chemical or nuclear environ«
ment, logistical sugport operations, and manpower management,
Conversely, the hlgh cost hardware systems are thcught to have re-
ceivad too large a share of analysis attention. Thus, the content
of the Army studies and analysis program has been of speciai in-
terest,

d. An additional {ssue has buen the eroding of Congressional
support for funding of analytical programs. The request for funds
to support the Department of Defense ?Dﬁa) studies and analysis
activities has been a matter of increasing interest and attention

| within the Congress. The FY 79 agpropriations are substantially

belaw the funds requested in the President's Budget. Whether or
not this situation has resulted from programs which were poorly
concelved and presented is urclear and requires review.

1-2
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1-3. ASSUMPTIONS. The following assumptions were made at the be-
ginning of the review.

a. The urganizational structure and missions of the HQDA and
?ajor commands (MACOMs) will remain unchanged for the foreseeable
uture,

b, The personnel resources and funds made available for con-
duct of Army studies and analyses will not be substantially in-
creased in the foreseeabie future and may, in fact, be decreased.

c. The balance of analysis responsibilities and access to the
use of study and-analysis resources among the Army Secretariat,
Army Staff, and MACOMs can be changed to cnly a limited extent and
oniy with sound justification,

d. Major reorganizaticns or extensive personnel relocations
cannot be effected unless ciearly justified by an expected in-
crease in effectiveness.

1-4, 'METHODOLOGY. a. Review Team, The Special Study Group as-
sewhled by DCSQPS for the Review of Army Analysis was chaired by
the 3oty Under Secretary of the Army (Operations Research)
(Du.dlO)). The DCSOPS rapresentative was the Technical Advisor
to £he 0CSOPS, Fuil»time representatives were provided by
ODCSPER, QCOA, HQ TRADOC, HQ DARCOM, and the four ma{or analytical
organizaticns of the Army--Concepts Analysis Agency (CAA), Come
bined Arms Combat Developments Activity (CACDAY, TRADOC Systems
Analysis Activity (TRASANA), and Army Materiel Systems Analysis
Activity (AMSAA). Part-time assistance was provided by a number
of other Arwy elements, A complete list of contributors is given
in Apgeﬁdix «. Tha Review Team was convened in the Pentagon on 25
1978 and ramained in operation until 29 September 1978,

b. Approach., The basic approach taken by the Review Team can
be described in four general steps: definition of the analytical
comaunity of the Army; definition of a concept of what Army analy-
sis should be, description of what the Army analysis community
currently s and does to include perceptions, facts, and the Study
Group assessment of thase, and comparison of the current practices
with the conceptual or idealized practices to develop findings and
objentives/solutions/actions for tmprovement. Each o, these four
steps ts discussed below. ' -

{1) Defipitien of Analytical Compunity. Those Arny elements
witich have operations research study and analysis functions or
which contain operatians research study and analysis resources
werg. identified as condidates for inclusion in the Army analysis

13
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comnunity. How analysis relates to the missicn of each of the
elements was assessed, and characteristics of the overall analysis
community were developed. Results of this step of the review are
outlined in Chapter 2,

(2) Development of Analysis Concept, Considerable work of
the review team was devoted to developing a conceptual or ideal-
ized framework of Army analysis which could serve as a standard
reference model of the nature and structure of what Army analysis
should be. The concept is presented in detail in Chapter 3, The
present state of practice of the Army analysis community was then
compared with this reference model, and a number of desirable
changes to the present orientation, resources, tools, and organ-
izations of the Army were identified,

(3) Description of Current Community, The Review Team also
devoted considerable effort toward developing an understanding of
the nature of the current Army analysis community. Basic data
collection efforts were undertaken as follows:

(a) Perceptions Data, Over 100 knowledgeable individuals
wera interviewed or surveyed regarding strengths and weaknesses of
Army- analysis. Conducted vary early in the review, this effort
developed perceptions which were used to faocus the other data col-
Tection efforts and to structure study areas for further analysis,
Chapter 4 summarizes these perceptions, and Appendix C provides
added detail.

(b) Resources Data. TYo inventory the Aray's analysis re-
sources, a detailed questiornaire was administered to 74 organiza-
tional olements of the Army. Data collected included personnel
age, skill and experience, organization resources, and nature of
present and future work programs. Much of these data were pro-
cassed through computer programs for statistical analysis. An ex-
tensive treatment of the survay data is presented in Appendix D.

(¢) Special Topics. A third data collection effort in-
volved specialized investigations of certain topical areas. These
included the status of manpower and personnel studies in the Army,
an in-depth review of how the Army study program is assembled and
Jjustified;, an examination of the current organizational arrange-
ment of Aruy analysis resources; the current utilization of mili-
tary analysts (SC 49}, and an exploration of budget strategies,
Appendixes E through L report on these special topics in detai),

(d) Other Data Collection. In addition to the formalized
data collection actions outlined above, one-day to two-day visits
were made by members of the team to the AMSAA, CAA, CACDA,
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Logistics Evaluation Agency (LEA), and the Army Strategic Studies
Institute (SSI). Briefings were received by the Review Team from
the Engineer Studies Center (ESC), the Army Research Institute
(AR1), and several organizations currently involved in the devel-
opment of new or improved simulation tools.

(4) Development of Findings. As the final step of the
study, the perceptional data concerning strengths and weaknesses
(paragraph (3)(a? above) were analyzed and compared to data col-
Jected concerning the actual nature of analysis (paragraph (3)(b)
through (d) above). Based on this comparison, a determination was
made as to whether each of the perceptions correlated to actual
situations, A Jarge number of the perceived weaknesses were found
to be horne out by facts. Several Eerceptions were proven to be
unfounded. In a number of cases, it was not possible to obtain
either quantitative or qualitative information to validate the
perception. For those validated weaknesses which appeared to be
most €urious, corrective alternatives were developed, their pros
«nd cons were arqued, and tiwe greferred corrective actions are
proposed. Corrective actions being recommended were tested
against perceived strengths to assure that if implemented, the
change would not detract from the positive attributes of the com-
munity., Becavse this entire ?rocess of develo?ing recomnended
changes anu improvemenis was largely judgmental in nature, the re-
comnendations were discussed with a number of principal Army man-
agers whose crganizations would be affected in order to broaden
the base of viaws considered by the Study Group, Chapters 5
through 15 contain the discussion regarding the development of
findings and propesed actions,

¢, JTasks &:d Schedules. Figure 1-1 describes the scheduling
of the major activit.es nf vhe Review Team,
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CHAPTER 2
THE ARMY STUDIES AND ANALYSIS COMMUNITY

2-1, DEFINITION, In order to define and describe the studies and
analysis community, the basic terms--"studies" and "analysis" must
first be defined. Integral to these definitions are two other key
terms which must be understood--"operations research" and
"system," The definitions of these four terms (Figure 2-1) pro-
vided the basic framework for the definitive review of the commu-
nity and the assessment of its characteristics.

2-2, ROLE OF ARMY OPERATIONS RESEARCH, STUDIES, AND ANALYSIS.
Operations research, studies and analysis can be viewed as having
the role shown in Figure 2-2, To understand the role of studies
and analysis from an Army organizational and functional viewpoint,
the differentiation between "studies and analysis" and “"research”
must be understood. This differentiation is basically one of em-
phasis since the aim of both processes is to generate information
either as a base for decisionmaking or to identify avenues for ad-
ditional efforts. A description of the differing emphasis is
shown in Figure 2-3,

2-3, STUDIES AND ANALYSIS WITHIN THE ARMY, a. Prior to 1973,
studies and analysis within the Arny had a basically centralized
control structure, Most analytical resources were concentrated
within two major commands~~the Combat Developments Command and the
Arny Materiel Command. With the 1973 reorganization, a more dis-
persed approach to control of resources was introduced, There was
a balief that studies and analysis should bhe viewed as an integral

art of the decisionmakin? process as opposed to a separate func-

fon. Thus, today analytical resources are found throughout the
Army 1n varying degrees.

b, There are varying definfitions of what organizational ele-
ments make up the studies and analysis commupity, The studies re-
ﬁorted under AR -5, The Army Study System, are ﬂrimarily those of

(DA Staff agencies, CAA, TRASANA, the TRADOC schools and centers,
and the SSI, The study team recognized though that there are ana-
lytical activities in a number of other organizations-~namely,
ARI, Battlefield Systems Integration (BSI), ESC, LEA, US Army
Nuclear Chemical Agency (USANCA), Research Development and Acqui-
sitfon Informatiop Systems Agency (RDAISA), Military Personnel
Center (MILPERCEN), and study elements of Materiel Development and
Readiness Command zDARCOM) commands and the operational conmands,
An even broader viewpoint (e.?.. within Congress) considers the
community to include cost analysis activities, some portions of
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STUDY - A CAREFUL EXAMINATION OF A PHENOME~-
NON, DEVELOPMENT OR QUESTION

ANALYSIS - AN EXAMINATION OF A COMPLEX, ITS ELE-
MENTS, AND THEIR RELATIONS,

OPERATIONS RESEARCH - THE APPLICATION OF SCIENTIFIC AND ES-
PECIALLY MATHEMATICAL METHODS TO THE
STUDY AND ANALYSIS OF PROBLEMS IN-
VOLVING COMPLEX SYSTEMS (AS FIRM MAN-
. AGEMENT, ECONOMIC PLANNING, AND THE
WAGING OF WAR).

SYSTEM - REGULARLY INTERACTING OR INTERDEPEN-
DENT ITEMS FORMING A UNIFIED WHOLE.

Figure 2-1, Basic Definitions

ANSWER QUESTIONS (AND SOMETIMES ASK THEM)
SOLVE PROBLEMS (AND SOMETIMES IDENTiFY THEM),

ILLUMINATE ISSUES (AND SOMETIMES DEFINE THEM).

THE_AIM: lNCREAgEc?ggERSTANDING‘ NOT TO |

Figure 2-2. Role of Army Operations Research, Studies
and Analysis
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"RESEARCH" USUALLY-- "STUDIES AND ANALYSIS" USUALLY-- _]

CONCERNED WITH TECHNICAL CONCERNED WITH PROBLEMS
QUESTIONS

USES METHODS OF (1) SCIENCE USES METHODS OF (1) QUANTITATIVE
(2) QUANTITATIVE ANALYSIS ANALYSIS (2) SCIENCE

INVOLVES EXPERIMENTATION AS USES AVAILABLE DATA BUT QFTEN REQUIRES
WELL AS USE OF AVAILABLE DATA  EXPERIMENTATION

AIMS TO GENERATE NEW FACTS AND  AIMS TO SOLVE PROBLEMS AND ILLUMINATE

LAWS ISSUES |
GENERATES INFORMATION THAT UNCOVERS INFORMATION GAPS !
MAY BE USEFUL IN STUDIES SUITABLE FOR RFSEARCH EFFORTS

Figure 2-3. "Studies and Analysis" are Much Like
“Research” but Differ in Emphasis
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Ballistics Research Laboratories (BRL), test activities, base op-

erations and facilities planning, energy technology assessments,
Surgeon General studies, and various other research activities.

c. The review team had considerable difficulty in determining
whether cost analysts, analysts who support test activities, and
analysts who work in the several Project Manager's (PM) offices
should be included in the tally of resources. In the end they
were not included, Cost analysts usually are considered part of
the financial management community rather than the studies commu-
nity. The review team encountered some criticism of cost analysis
within the Army, but had insufficient time to research the causes-«
it thus decided to exclude rather than include without corrective
actions. (Selected information on cost analysis efforts was ob-
tained, however, and is available for later analysis if desired,)
Exclusion of the anaiysts wha work at TECOM, TCADA, CDEC, OTEA,
and the TRADOC Boards was based on the conclusion that it is ques-
tionable that their activities in test planning, data reduction,
report preparation and similar activities is related to studies as
much as it is to testing., The final exclusion--analysts who work
in PM offices--was in a sense inadvertent. The work of these per-
sons is not unlike that of the analysts wha work in the DARCOM
Commodity Commands, except that it is of a narrower scope, No
data on the number of such persons was collected, but it is
thought to be less than a few score.

d. Table 2-1 and Figure 24 suamarize the community as defined
by the Study Group.

2-4. PERSONNEL RESOURCES. Studies and analysis personnel re-
sources are dispersed throughout the Army as shown in Figures 2-5
and 2-6, From Figure 2-6 it can be seen that the resources are
fairly evenly divided among three organizational groupings--
TRADOC, DARCOM, and all others. Within each group, the preponder-
ance of resources can be found in one or two organtzations with a
low leval of resources heing located in the operational commands.
Within the HQDA Staff and supporting organizations component of
the comuunity, over 60 percent of the resources are assigned to
the CAA and the ARI, Within TRADOC, 203 of the 738 personnel
spaces are assigned to TRASANA. About one<third of DARCOM's
analysis resources aru located at AMSAA and one-third within vari.
ous research and development (R&D) commands, Less than ! percent
of the total analytical resources are assigned to two of the major
operational commands, FORSCOM and USAREUR.

2-5, FUNDING, The Army's funding experience for FY 78 for the
community as defined by this review included approximately $139
million related to studies and analysis (see Figure 2-7), The
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Table 2-1, Army Studies and Analysis Community Organizations
(page 1 of 2 pages)

L o S A
HQDA

Office Deputy Under Secretary of the Army (Opns Research)

Study Management Office, OCSA

Techncal Advisor Office, ODCSOPS

System Review and Analysis Office, ODCSRDA

Advisor for Research, Devalopmuent and Acquisition,
ODCSRDA

Research and Studies Office; Human Analysis Team, ODCSPER

Study Management Offica, ODCSLOG

Red Team, OACS!

Program Analysis and Evaluation, OCSA

SSA/FQA

Strategic Studies Institute

Concepts Analysis Agency

Army Nuclear and Chemical Agency

Army Research, Development and Acquisition Information
System Agency

Logistics Evaluation Agency

Arny Research Institute

Military Personnel Center

Army Recruiting Command

Engineer Studies Center

Major Commands

US Aray Europe

US Army Intelligence and Security Command
US Arny Communicaitons Command

US Aray Forces Command

o ot ot bt Pt et e

US Army Training and Doctrine Command

DCS, Combat Development--Analysis Directorate
TRADOC Systems Analysis Activity

Combined Arms Combat Development Activity
Logistics Center

Admin Center
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Table 2-1, Army Studies and Analysis Community Organizations
(page 2 of 2 pages)

Schools/Centers

Armor

= Artillery

g Air Defense

: 9 Infantry
Aviation

: Engineer

g Transportation

o TR LR S ST S

Quartermaster ’
Missile and Munitions

Intelligence

Signal

Military Police

Ordnance and Chemical

US Army Materiel Development and Readiness Command

Battlefield Systems Integration Directorate

Systems Analysis Division

Armament Materie) Readiness Command

Communications and Electronics Materiel Readiness Command

Missile Materiel Readiness Command

Tank-Automotive Materiel Readiness Command

Troop Support and Aviation Materiel Readiness Command

Armament Research and Development Command

Aviation Research and Development Conwand

Communications Research and Development Command

Electronics Research and Development Command and Harry
Diamond Laboratories

Mobility Equipment Research and Development Conmand

Missile Research and Development Command

Natick Research and Davelopment Command

Tank-Aut omot ive Research and Development Conwand

US Army Materiel Systems Analysis Activity

US Army Managewent Engineering Tratning Agency

Depot System Comnmand

Inventory Research Office

Logistics Studies Office

Logistics Control Activity

Security Assistance Center

Procurement Research Office
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major partion of this (46 percent) was from the Research Develop-
ment Test and Evaluation (RDTE) agRrOpriat1on; 38 percent was Qp-
erations and Maintenance, Army (OMA); and 16 percent was Military
Personnel, Army -(MPA), Eighty-three percen:c of these funds was
applied to in~house studies with 17 percent (or $24 million) used
for contractual support.

2-6, CHARACTERISTICS., To summarize from a resource standpoint,
the analytical community has three basic characteristics: it is
dispersed throughout the Army; it includes a variety of organiza-
tions renging from agencies which do nothing but studies and
analysis and organizations {such as the operational commands) who
have very little studjes capabilities; and it is mainly an in-
house function with only a smal] fraction of the resources being
used to support contracts.,
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CHAPTER 3
A CONCEPT OF ARMY ANALYSIS

3-1, GENERAL. This chapter describes a conceptual framework of
the nature and structure of Army analysis.

3-2. ARMY SYSTEMS. a. For this discussion, a system is defined

as "trained people using things to accomplish objectives in envi-
ronments that may include opposing ejements,” 1t follows directly

from the definition that a system inclTudes the elements of ?erson-

nel, training, doctrire and tactics, hardware (and software), mis-

sion, environment, and threat,

b. In accordance with this definition, the smallest callection
of these elements which can constitute a system is cailed the jtem
system, Example of item level systems are: an individual tank
with crew, a manned PATRIOT fire unit;, a BLACKHAWK helicopter with
crew, [tem systems are combined together into units (Table 3-1)
to create higher level systems for combat within which the {tem
systems work together to accomplish the objectives or missjons of
the unit, Item systems are also arguped into functionally inte-
grated systems which cut across combat organization levels for
purposes of control and efficiency. Exam?les are the air defense
functional system, the surveillance/intelligence functional sys-
tem, or the fire support functional system, Units and elements of
functional systems are combined to form major organizations such
as brigades, divisions, and corps. Major organizations are com-
bined to form forces. '

¢. Figure 3-1 is a description of the makeup of a small com-
bined arms team, usually a battalion-sized task force. Its pri-
mary activities are to maneuver and to service enemy targets, and
for these Xurposes it contains groups of item level systems such
as tanks, APC, antitank guided missiles, infantry units, and at-
tack heljcopters. Whila the main activities are maneuver ard tar-
get servicing, several other activities must also be enabled,
These are reconstitution of the battalion task force after it suf-
fers losses during a battle and movement of the battalion task
force into the battle area and from one battie to another., The
remaining seven functions support the task force in its combat op-
erations. Each support functional system is itself comprised of
item systems or groups of item systems either attached to the task
force or providing services to it from a higher level in the or-
ganizational hierarchy. :



Table 3-1, System Levels

Level " Description

Total Army
Theater force

Major organization (brigade, division, corps)

w » U1 o

~ Vertically integrated functional system (air
defense, intelligence, fire support)

2 Combined arms and support battle group {company
3 team, battalion task force)

1 Item system (tank, helicopter, howitzer)

- S T

2 d. In Figure 3-2, combined arms task forces are the building
g blocks of the division arganization, usually throu$h a brigade

g commander for span of control purposes, The division organization
& objective is similar to the battalion task force, differing mainly
- in scale, The same supgort functions are appropriate and are en-

4 abled by item level systems or groupings, some of which are unique

to the division and some of which may be provided from the corps
level, Similarly, divisions are the building blocks of the corps
organization where the same concepts apply.

| e, Figure 3-3 i1lustrates Army organizaticn for combat at the
B - theater of operations level. The primary combat objective of en-
emy target servicing, the associated cagabilities to build/rebuild
forces and to move, and the seven combat support functions are
pertinent to every level of combat organization, The combat sup-
port functions are themselves systems which are each comprised of
item leval systems and are internally organized in a vertical man-
ner that crosses levels of combat organization. Thus it can be

- § seen that the Arny organization for combat has elements of a clas~
sical matrix organization,
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3-3, DEMANDS FGR SYSTEMS ANALYSIS. a. At every level of the
combat organization hierarchy, it is appropriate to ask the fol-
lowing five questions:

(1) Is there a need for a new, modified, or reduced class of
system?

(2) If so, what are the desired characteristics or attri-
butes?

(3) Which is the preferred alternative for achieving these
characteristics?

(4) How will the new or modified element be employed (organ-
ization, doctrine, tactics), supported and trained?

(5) What quantity is required?

Most of the issues facing the Army with regard to its combat
structure can be dascribed by one or more of these five questions,
The first two questions deal with identification of deficiencies
and development of requirements. The third deals with cost and
benefit tradeoffs among the possible solutions. The fourth ad-
dresses operational employment concepts, support, and training of
personnel. The fifth deals with force levels or bases of issue.

b. At the topmost level of the hierarchy shown in Figure 3-3
(army/theater), the design questions (issues) typically involve
force balance, force quantity, and organization, At this level,
the combat service support systems connection with CONUS is most
visible and the demands for combat consumables are most appropri-
ately aggregated. Resources are muiti-service.

c. At the corps/division levels, the issues typically concern
quantity and balance of units and the tactics of their employment
in battle., The corps and division are the fusion points for in-
“al11gence data regarding the dispesition and constitution of en-
emy forces.

d. The battalion task force organization is, for practical
purposes, the lowest level at which item level systems are organ-
12ed to create a combined arms force capahle of engaging in com-
bat, Consequertly, the battalion design issues concern not only
the quantity and mix of the elements but the perforance capabtli-
ties of the item systems of which it is comprised. The tactics of
close combat are also developed within the context of the battal-
jon cask force,
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e. Still referring to Figure 3-3, each of the vertical func-~
tional systems results in a demand for systems analysis distinct
from the demand jmposed by the combined arms organizational hier-
archy. The functional groupings are, in fact, a way to decompose
the complex combined arms analysis problem into pieces more tract-
able for analysis (with the usual risk of ignoring important in-
teractions among functions), This view of the Army as sets of
item systems, each set oriented to perform a given function, has
been convenient for analysis purposes since it somewhat matches
the Army branch materiel structure and because the analysis of
jtem system interactions within a functional system is in some
ways less complex than is the analysis of interacting functions
across a combat organization. Within a functional system, the
same five basic design questions prevail as stated in 3-3a above.
Within a functional system, the design and operational issues are
the same as with combat arganizational levels; namely, vertical
balancing between quantities and characteristics of the item sys-
tems which comprise the functional system and tactics of employ-
ment of the item systems,

g . SRR T i3, AT 0

T oY 1Y 4

f. Another dimension to be considered when sizing the analysis
demand involves the timeframes of interest to the designers and
evaluators of Army combat forces.

(1) Issues of adequacy of current forces and operatjons tend
to span the time period from the present to perhaps two or three
years in the future. The combat settings, tﬁreats, scenarios,
forces, and tactics studied by the analysis community are appro-
priate to this time period.

(2) The time period extending from two to perhaps ten years
in the future is of interest for analysis because most of the new
systems currently in the acquisition cycle will reach operational
status in that timeframe, The requirements for these developmen-
tal systems were established on the average about five years ago.
At that time, the analysis supporting the requirement was con-
ducted in a setting which anticipated fielding of the system about
ten years in the future and employed the best known force
constraints, threat forecasts, and scenarios which were then
available, With the passage of time, these factors change, and
development programs undergo repeated review against the updated
constraints, threat forecasts, and postulated scenarjos which are
better known as the time for fielding a system draws nearer,

(3) Timeframes set about ten years or more in the future are
of interest in studies leading to the establishment of require-
ments for new systems and force postures.

3-7
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g. Viewed from the analyst's standpoint, the demands for
analysis activity surrounding the design and operation of combat
forces represent a broad spectrum of problems involving a variety
of com?lex interacting systems operating in many environments to
accomplish a variety of combat missions against a_spectrum of en-~
emy forces. Figure 3-4 is a schematic of a battalion task force
in combat position which makes this point. For a scenario of this
complexity to be understood, it s essential that a strong, coor-
dinated process of evaluation be available to the analysis commu-

nity.

3-4, AN IDEALIZED ANALYSIS STRUCTURE, a, The Army analysis com-
munity has wrestied with the issues described in the preceding
section with ever-increasing dependence an the tools of operations
research over the past years. Certain classes of evaluation have
become sufficiently well recognized and are considered so essen-
tial that Army regulations make them mandatory. For instance, in
the regulations dealing with acquisition of new materiel, a re-
quirement exists for tradeoff analyses within the design of a new
item level system as well as a formalized evaluation leading “¢
the selection of the best technical approach to the satisfaction
of a new technical requirement (AR 70-1), Another regulation, AR
1000-1, requires that for each major decision milestone in the ac-
qu1sition cycle of new materiel a cost vs benefit analysis be con-
ducted which compares the developmental item system with alterna-
tive systems for accomplishing the requirement. This class of
evaluation is the well-known Cost and Operational Effectiveness
Analysis (COEA). These required studies are addressed almost ex-
clusively to item level hardwars systems. Similar Army-wide regu-
latory requirements do not exist for studies and evaluations of
new doctrine or tactics, new training programs, or changes to the
composition and mix of combat or combat support forces. However,
the recently revised DOD Directive 5000,1 does place increased em-
phasis on studies and analysis in support of Mission Element Need
Statements (MENS) at the very early end of the acquisition cycle
of new materiel.
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b. An absence of comprehensive regulations notwithstanding,
the analysis community has made considerable progress toward
agreement on the types of analysis tools and Eechniques which are
needed to help iTluminate important issues. For example, there is
now widespread agreement among senior Army analysis managers that
the force level hijerarchy of systems shown on Figure 3-5 consti-
tutes a proper structure within which to classify Army systems op-
erations and evaluations. The structure parallels the matrix or-
ganization construction of the actual Army in a theater of opera-
tions shown in Figure 3-3. It contains both the combat forces and
the functional families of support systems, The major activities
of force combat, movement, and reconstitution are identified,

Item Tevel systems are represented on Figure 3-5 as dots located
at the lowest force level where that item system first appears in
the hierarchy. In a few cases, item systems are grouped together
in subordinate units as represented by the small boxes around
items. A capability to evaluate this structure is clearly criti-
cal to the success which the analysis community will have in 11lu-
minating the many issues embedded within the structure,

Briefly, the evaluation process must:
(1) Set the situation
(a) Create/reconstitute the force
(b) Position the forces
(c) Establish mission

(2) Allocaie and account for effects of combat support ele-
ments

(a) Surveillance/intelligence/fusion

(b) Control (includes comnand and comwuncation)

(c) Fire support (including fixed wirg aircraft)
1. Counter control

2, Counter mobility

few
-

Counter fire

|
-

Suppression

5,

Target servicing
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(d) Air defense (including Blue air)
(e) Battle support to include
1. Mines and obstacles
Smoke
EW
Bridges

1 jw |

(f) Personnel support to include
Medical

Pt
-

Morale

TR
[ ] -

Administrative

jdo
.

Replacement

(9) Logistic support to include

fo

« Supply

jro

+ Naintenance
3. Transportation
{3) Assess the combined arms battie

g Wstorically, the analysts commnity nas placed growing re-
Vlance on mathematical simulaticns for developing understanding of
the complax interactions embedded in the structure of Figura 3-5
and for assisting in the evaluation process deseribed above, Re-
cent advances in simulation technology such as the discipline of
top~-down structyred programing Coupled with added experience of
the analysis comwnity in development of a wide variety of simula-
tion tools have led to general agreement that a simulation hierar-
chy as shown in Figure 3~6 is both desirable and possible. The
~hierarchy consists of a basic stochastic simulation of combined
arms cowbat at each of the three force levels of organization.

3-12
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These single simulations would replace the large number nf other
simulations which at present are the subject of considerable
criticism and compete for utilization on studies, Complementing
each of the force level simulations would be a research oriented
war game, probably computer assisted, These would be employed to
gain that insight into the interactions of combat which can only
be obtained by player participation. In addition, the research
games in some ways provide a higher fidelity represertation of the
combat processes {in particular the control:function) and can be
used to provide feedback information to the design and operation
of the stochastic simulation. It may even be feasible to mechan-
ize the research game as a separate operating mode of the basic
simulation through the attachment of graphics devices and employ-
ment of interactive techniques.

d. At each level of force organization, it appears desirable
to also develop a war game for training purposes as shown on
Figure 3-6, Such games currently exist at the battalion task
force and division/corps level but would clearly benefit from the
consistency which would result from close association with the
cambat simulation and research game. It now appears feasible that
the research game and the training game at a parti~ular level of
force organization could be, in fact, two different operating
modes of the same game (or simulation),

e. A mandatory characteristic of the set of simulations shown
in Figure 3-8 is that there be consistency of combat representa-
ticen up through the hierarchy, To accomplish this, each simula-
tian should be capable of accegting input data relative to the
performance of the smaller combat organizations or elements which
comprise the force represented in the simulation. In other words,
the theatar force stiulation nust be constructed so as to accept
and emnlay performance {nformation about the combat divisions com-
prising it which {s traceable to the outputs of corps/division
simulation. The analﬁsis community has experience and success in
creating tools with this property. The methodology invulves the
development of an analytical model at each level of combat organ-
fzatien which is the companion to the combined arms combat simula-
tion at that same level. These analytical models are shown on the
right side of Figure 3-6, A mandatorv property of each companion
pair at each lavel is that when the simulation and the analytical
mode! are each employed to evaluate the same combat scenario, they
produce sfmilar results., This can be achieved by aggregating the
results of many simulation trials using the force simulation into
analytical functions or equations which constitute the heart of
the analytical model., The analytical model is characteristically
much faster running and capable of generating force performance
data over a wide range of conditions more quickly than its

3-14
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companion simulation. It achieves this at the expense of reduced
detail or fidelity. The analytical model constitutes the link be-
tween one leve] of combat force simulation and the next higher
lavel,

f. A caretully constructed and configurationally controlled
hiararchy of combined arms combat simulations is not in itself
sufficient to assure consistency of analysis. The analysis organ-
fzations which make up the Army community must cooperate and in-
terralate extensively if the concept is to wark successfully,
Figure 3-=7 illustrates this concept. 0On the left are represented
the Army combat organizational levels or systems and on the right
is the corres?onding hierarchy of models, Whatever the analysis
organizational structure, the information flow shown in the center
of Figure 3-7 is essential, Basically, system characteristics and
nerformance information is provided about the combat force or ele-
ment for which an apnalysis organization is responsible to the or-
ganization responsible for analysis of the next higher level com-
bat forca. These data would be responsive to guidance issued from
the user of this information to the providing organization in
order to assure that the data being provided are pertinent to the
combat objectives of interest and have been generated in the sce-
nario settings of interest.

g. To an extent, the analysis organizations of the Army al-
ready fit the conceﬁtual structure of Figure 3-7. Analyses in-
volving issues at the theater force level are handled by the Con-
cepts Analysis Agency (CAA); division/corps level analyses are the
responsibility of TRADOC's Combined Arms Combat Developments Ac-
tivity (CACDA{ at Ft. Leavenworth, Battalion task force level
analyses are handled by the TRADOC service schools with primary
anal{sfs supgort from the TRADOC Systems Analysis Activity (TRA-
SANA) at White Sands Missile Range. At the item system level of
analysis, the analysis workload is more distributed with the
TRADOC schools and the DARCOM commodity commands and project man-
agers all employing analysis activities in support of their re-
spective missions and functions. In DARCOM, the most active
single organization in this arena is the Army Materiel Systems
Analysis Activity (AMSAA) at Aberdeen. Table 3-2 illustrates the
relationships that would exist {and in some cases now exist) be-
tween these analysis organizations under the concept of Figure

3-15
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Table 3-2, Key Analysis Organizations

Analysis Down flow Up flow
Level organization(s) from from

Force CAA HQDA CACDA
Caorps/div CACDAw/Log Cen  CAA Schools/TRASANA
& Admin Cen , :
Functional Schools/TRASANA  CACDA AMSAA
Bn task force Schools/TRASANA  CACDA AMSAA
Item AMSAA Schoois/TRASANA  DARCOM
Commodity
Commands

h. To complete the concept of a hierarchically structured sys-
tem of Army models, the vertically organized combat support func-
tional areas should alsc be included. Figure 3-8 illustrates the
minimum set of functional simulations, one in each of the combat
support operations areas corresponding to Figure 3-b. The func-
tional simulations would be employed to study issues of: alloca-
tion or balance of resources within the functional system; gaps or
weaknesses within the function which might Jead to requirements
for new materiel, and tactics of empIO{ment and systems of control
within the functional area. In genaral, the functional analysis
efforts and, therefore, proponency for the simulation tools would
reside with specific TRADOC service schools and/or integrating
centers which currently have responsibility for these kinds of
studies, Un Figure 3-8, each simulation or model has been as-
signed a somewhat arbitrary acronym which derives from the generic
name given to the function on Figure 3-8, The combined arms com-
bat models shown aon the left side of Figure 3-8 likewise have been
assigned acronyms derived from the force level of organization
which they represent,
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CHAPTER 4

PERCEIVED STRENGTHS AND WEAKNESSES OF THE ARMY STUDIES AND
ANALYSIS COMMUNITY AND ITS PRCOUCTS

4-1. PURPOSE. This chapter discusses the perceptions collected
during conduct of the study concerning strengths and weaknesses of
Army studies and analysis.

4-2. SOURCE OF DATA, Early in the study, a coilection effort was
conducted to ascertain and record the perceptiuns of a variety of
knowledgeahle personnel regarding the sirengths and weaknesses of
the Army analytical community. The st:dy teaw believed that the
perceptions of experienced people could be used to identify areas
for further investigation. Personal interviews, formal question-
naires, and group sensing sessions wei-e employed to acquire the
perceptions,

4.3, PERCEPTIONS. Appendix C is a detaiied discussion of the

perceptions obtained. In the pai'agraphs that follow, the per-

ceived strengths and weaknesses are listed. Because the thrust of

the study was to seek ways to improve the community, a considera-

?Ly lgg?eg number of perceived weaknesses vis-a-vis strengths are
entified,

a. Perceived Strengths. 3trengths identified could be cate-
gorized in three broad categories:

(1) Perceived Institutiona] Strengths
(a) Continuity of commiiment including resources.
(b} Size/maturity of in-house study organizations.
(c) Dacentralization of initiatives.
(d) Balance of user/developer interest.
(e) Grow:1g capabflity to anticipate, not just react.

(2. Perceived Personnel Strengths

(a) Integrity

(b) Enthusiasm

{¢) High quality of military OR analysts.
(d) Steer capacity and willingness to work.




(e) Willingness to tackle tough problems.
(3) Perceived Community Strengths

(a) Avaiiability of daﬁq bases,

(b) Spirit of openness.,

(c) "Character" of institutions.

(d) Communications within the community.

(e) Access ta experimentation.

ALY i A 0 a3 8 e
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(f) Versatility--width of experiences.
(g) Inventary of evaluation models,
(h) Respect for counter-example,

b. Perceived Weaknesses. Perceived weaknesses in the studies
and analysis community could be categorized as follows:

(1) Perceived Program Formulation/Presentation Weaknesses

{a) No way to know whether the right problems are being
studied.

(b) Study program fragmented, not orchestrated.
(c) Study program has little central guidance.

(d) Study program poorly presented to Research and Devel-
opment Advisory Committee (RDAC), Office of Secretary of Defense
(0SB), Congress.

(2) Perceived Management Weaknesses

{a) Army corporate level needs direct access to first-rate
think house.

(b) ARI mal-attached to DCSPER.

. Y (¢) Contractual process prohibitive,
. (d) Interfaces between study agencies {1l-established,
: (3) Perceived Lack of Emphasis on and lLack of Capabilities
o for:

- 4-2




(a) Requirements analysis.

(b) Logistic sustainability studies.
(c) Mainﬁenance concepfs.

(d) Personnel studjes,

(e) Implications of women in the Army.

! (f) Cost or benefits of Enhancement of Life in Europe
1 (ELIFE) pragram.

(g) True cost of civilian manpower.
(h) Effects of variation 1n'compensation.

(1) Training research--cost or effectiveness of training
alternatives,

(i) Implications of changing rotation base.

oy PR ) - . .
Aol et i Lo i P P o B bt s i o et ot

(k) Base structure implications.
(1) Force planning,
(4) Perceived Analysis Methodology Weaknesses

(a) Takes too long--reports too thick.
(b) Uses overly complex~-opaque==tools.
(c) Tries to simulate too much,

(d) Too Vittle use of history and field test results.

(e) Modelers work beyond competency.
(f) Model anarchy.
(g) Oversearch for materiel solutions.

(h} Use of scores such as weapons effectiveness indica-
tors/waighted unit values (WEI/WUV) mislead.

(1) Biases - Countermeasures not analyzed enough

= Too high estimate of dollars
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~ Cost too law; time too short
(i) Fixation on Fulda area in scenarios,
(k) Inadéquate sensitivity.
(5) Perceived Staffing Weaknesses

{a) Civilian staffs at certain agencies not first rate.
(b) Analyst quality program weak.,
(c) Aging of analysts.

(6) Perceived Study Product Quality Contro] Weaknesses

(a) In-house work below better contractor work,
(b) Inconsistent assumptions=--study to study.
(c) Threst tailoring,
{d) Suppressed alternatives,
(e) Overly driven by doctrinaire military assumptions,
(f) Fails to show out-year affordability problems,
(g) Lack of objectivity in staff studies.
(h) Lack of “peer review,"
(1) Lack of standards for study product quality,
(7) Other Perceived Weaknesses

(a) Analysis capability at TRADOC schools and centers be-
Jow needs.

(b) Division-level tradeoffs among branch systems weak-toe
negligible.

(d) Force level analysis too narrow and not adequately
inclusive.

(e) Too 1ittle use of contractors vice in-house.

(f) Vulnerability data--late and incomplete,

4-4




4-4, DISCUSSION. It is reemphasized that the above 1ist is of
gerceptions. The review did not find every one to be justified by
he facts. Each of the perceptions is treated in the appropriate

parts of the report,

it 1t st v nes S NI T bt o

[y

4-5




N _' .l
o]
. 2j]
'\" 5%
¥
o ?

-3
ToF sl
¥ §

_f-

P

s, gkl Sl hiri

’ e T "~

CHAPTER 5
THE ARMY STUDY PROGRAM AND STUDY SYSTEM

5-1., INTRODUCTION. Data regarding work being done in the Army
study program is contained in Appendix D. The Army Study System
$TASS), as it currently operates, is described at Appendix E.

hat appendix also examines the shortcomings of the current system
and three alternative systems, One of the alternatives, a highly
centralized system, was developed by the Engineer Study Center
(ESC) in a separate substudy which is at Appendix F. Appendix G
contains a detatled discussion of the funding asprcts of Army
analysis and examines the pros and cons of various alternatives.

5-2. FINDINGS. a. Pragram Balance

(1) A commonly held perception is that the study program is
unbalanced, that most effort goes into mid-term hardware studies
and 1ittle into anything else., In investigating balance, the
Study Group examined the FY 78 program from a variety of perspec-
tives,

(a) Figure 5-1 displays the program according to the time
period in whichk the work could first affect the operational cap-
ability of Army forces in the field, Contrary to perceptions, a
significant amount of effort (30 percent) is devoted to work with
near-term effect, But, in agreement with perceptions, a sizeable
amount dces go to mid-term studies and 1ittle to studies of the
far-term. Further, the far-terin criented offort is largely re-
lated to technology, From this perspective, the program can pos-
sibly be considered to be out of balance, having too little effort
committed to the far-term and possibly the near-term, _

(b) Figure 5-2 dis?]ays the program according to the ale-
ments of a system. Several observations can be made of this dis-
glay. First, the procedural and people aspects of systems get

fttle effort in proportion to the hardware as?ects. Second, of
the effort on the hardware component, relatively little goss to
finding out what hardware is needed. Third, very little efvw™
goes to studying the environments in which systems are io bt wied.
From this perspective, the program can be considered out .:§ .:al-
ance. e
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(c) Figure 5-3 displays the program according ta level of
system. This shows, consistent with the display of effort on Sys-
tem elements, the bulk of the effort going to subitem/item and
runctional ievel systems. Relatively little effort goes to small
unit, large organizations, or force level systems, From this per-
spective the program can be considered out of balance,

(d) Another way of viewing balance is in terms of the ef-
fort that is focused on the Army's most important problems, The
Chief of Staff/Secretary of the Army Priority Problem Areas (PPA)
are developed to focus the overall program on certain areas, hut
very few studies are initiated in response to the PPA and few be-
lieve that the PRA have significantly influenced program content, '
Few believe that the program is truly focused on the Army's most
important problems and thus, from this perspective, the program is
out of balance.

(2) The first finding in this area is that from a variety of
viewpoints, the overall analytical effort is not considered to be

balanced and that the current distribution of effort is not meet-
ing the true needs of the Army.

b. Guidance. The discussion, abave, of lack of program bal-

_ ance indicates that the present syvstem of providing guidance needs
) strengthening.

1 ¢. Control, The current system of providing quidance {s

- divorced from allocation of resources and lacks any control mech-
A anism to insre that guidance is followed. The current Study
SR Management Office (SMO) 1n OCSA-largely performs administrative

e functions, lacking the mission and ab1lity to control and evaluate
the study program.

g d. Information. The current process of collecting information
¥ off-1ine from the program/budget ?rocess does not provide adequate
information for the Army internally to manage or externally to

.'g mount an effective program defense,

.:_Qi 1) The current budget formulation process does not include
e Lhe mechanisms necessary to generate total study and analysis
.8 resource requirements,

U (2) The Department of Defense requirement to present a spe-
N cial analysis of proposed study grograms as part of the budget
. Justification has not been effectively implemented.,
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(3) The current definition of studies in AR 5-5 does not en-
compass all activities that are considered to be studies by 0SD
and Congress.

(4) Justification materials have often been inconsistent.
5-3. PROPOSEL SOLUTIONS. a. Guidance

(1) Objective. The Army study program needs guidance that
will balance the effort across all the many dimensions of the pro-
grag]while ensuring that effort is focused on the most important
problems,

(2) Proposed Solution

(a) A Study Program Management Office (SMO) should be

created in OCSA to maintain continuing analysis of program balance
and content and provide this when soliciting guidance Input. It
should also develop draft guidance.

(b) The SMO would present proposed guidance to an Army
Study Council consisting of VCSA, HQDA principals, CDR DARCOM, CDR
TRADOC, and other M. OM representatives.

(c) Alternative approaches in guidance approval include
SM0 staffing and SMO presentation to SELCOM. The Study Group fa-
vors the Council approach becausa it involves HQDA principals in
g?e guidance process and allows for high~level MACOK participa-
on.

b. Program Control

(1) objective. Control the study program to support the
guidenca,

(2) proposed Solution

(a) Consider the analysis resources of the entira Army as
a rescurce to be managed in support of the entira Army. This im-
plies thres levels of resource controls: HQDA, NACOM HQ, and sub-
ordinzte element/agency. HQA would control} sufficient resources
Army-wide to insure that tha program addresses the PPA. MACOM HQ
would directly control some segment of their resources in support
of high griority MACOM objectives, and the remainder {the great
bulk of the total analytical effort) would be reserved to subordi-
nate elements/agencies in support of assigned mission accomplish-

b~6
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(b) Upen receipt of guidance, agencies and MACOMs would
prepare programs responsive to the DA guidance and needs.

(c) HQDA'would review programs for balance and responsive-
ness to guidance, Program approval would be by VCSA. SMO would
act as secretariat to a Study Program Resource Allocation Commit-
tee (a DM chaired committee with staff and MACOM representation)
which would review the program in deta{l, adjust as necessary, and
forward to the Army Study Council for program approval by the
VCSA,

(d) An alternative to the committee approach above would
be for the SMO te review and staff the program and brief to SELCOM
for VCSA approval. The Study Group favors the committee agproach
as providing a forum and mechanism for resource balancing by face-
to-face discussiens among the interested parties,

c. Organization

(1) Objective, Provide HQDA organization consistent with
the desired level of study program control,

(2) Proposed Solution

(a) Three separate groups (the current OCSA Study Manage-
ment Office, the Systems Research and Analysis Office of ODCSRDA,
and the Engineer Studies Center)were asked to provide views on how
to organize within HQDA to manage the Army study program. The so-
Tutions developed ranged from minimal changes to the present
highly decentralized system o a very highly centralized system
with a relatively large (18 professionals) office headed by a

major general reportin$ to the Director of the Army Staff, The
Study Group favors an intermediate solution because it provides

for adequate guidance, control, and evaluation while retaining de-
centralized program formuiation and execution,

(b} The mission and resources of the Study Management Of-
fice (SMO) should be expanded to become the Study Program Manage-
ment Office (SPM2), The office chief should be elevated to super
grade status reporting to the Director of Management. The number
of professionals in the office should be increased from the cur-
rent three to a minimum of six and possibly as many as ten. The
exact number shoyld be determined after some experience with the
smaller rumber. The SPMO would act as the secretariat for the
proposed Guidance Council and Program Allocation Committee, review
programs proposed by study agencies, coordinate budget formulation
and defense for all studies, and assist in fmplementing quality
control measures,

67
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d. Information
(1) ObJectjv . Improve visibility of studies in PPBS,

(2) Proposed Soluticn

(a) Initiate Army action to improve justification and de-
fense of the Army study and analysis portion of the budget,
Adopt practices that respond to Congressional intent. Revise AR
5-5 to provide a broader definition of studies, Adopt an active
budget defense posture, Prepare and submit funding information
(Exhibit PB-21) on-line as part of the budget development process.
Establish the Study Program Management Office as the manager of a
functional studies and analysis program as provided for by CSR
11-5 and further embed the study program in other program ele-
ments.

(b) A detailed discussion of the proposed solution and a
range of alternatives is presented in Appendix G.

5-4, PROPOSED ACTIONS. The following consolidated list of ac-
tions would implement all of the proposed solutions discussed
above.

a. Establish an Army Study Council to review and approve study
guidance and programs. Council should be chaired by VCSA and be
compesed of HQDA principals, TRADOC and DARCOM commanders, and

reprasentatives of other MACOMs,

». Establish a Study Program Allocation Cormmittee to review
and balance programs and recommend to Army Study Council, Tha
committee should be chaired by Director of Management {(OCSA) with
appropriate HQDA and MACOM representation.

¢. Expand the mission and resources of the current Study Man-
agement Office (SMO) to form a Study Program Management Office

{SPMO) .

(1) Increase the office size to 6-10 professionals from the
present three, The office should have 2 super grade chief report-
ing to the Director of Management,

(2) SPMO should execute all current SMO functions plus as-

sist in developuent of guidance, serve as secretariat for Study
Council and Program Allocation Committee, and serve as functional

prograi manager.
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d. Require the budget process to capture study data on-line.
Eliminate program elements for HQDA and TRADOC studies and include
these funds in budgets of operating agencies. Revise AR 5-b to
align definition of studies with 0SD and Congressional require-
ments. -




CHAPTER 6
STURIES OF FORCES AND CERTAIN FORCE-WIDE ISSUES

6-1. INTRODUCTION. This chapter principally concerns weaknesses

in the study of Army forces and improvements that can be made, It
also addresses the particular perceived 1nade3uacy of studies in

the general area of manpower and personnel and addresses the gen-
eral issue of providing adequate analysis capability in support of
HQDA. Two substudies support these latter examinations: Agpendix

H examines contract support to Army analysis, and Appendix I ex-
amines the capability for performing manpower and personnel analyses.

6-2, FINDINGS, a., Linkage. The concept for Army analysis calls
for 1inkages between the levals of the systems hierarchy. From
the higher level should come goals, objectives, and context within
which the next lower Jevel should conduct its analyses. Those
analyses should then provide upward the characteristics, perfor-
mance, and capabilities of the systems at that level. The study
group review of programs, meetings with agencies, and interviews
with knowledgeable individuals, all indicated that these kinds of
Tinkages did not exist, that while there were extensive inter-
agency contacts and exchange of input data there were no linkages
of the kind envisioned in the concept. This, in particular, ap-
plies in this chapter to the 1inkages between the Strategic
Studies Institute and the Concepts Analysis Agency, and between
the Concepts Analysis Agency and the TRADOC Combined Arms Combat
Development Activity. _

b, Comprehensiveness. From the same sources as above, it was
found that force level studies do not address many of the alterna-
tives and issues that should be of interest. Some particular
areas of inadequacy are as follows. '
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(1) Limited anaiysts of alternative force structures, espe-
cially alternative configurations of the combat forces (hence the
need for a special study to respond to OMB Issue Number 3 chal-
lenging the Army mix of heavy and light forces).

(2) No analysis of the balance of combat and support forces
(the current family of force studies, including logistics studies,
do not attempt to determine an optimum balance of combat forces
and support),

ek A R 2 T e LTI TR
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(3) Little analysis of the personnel and manpower aspects of
forces that are examined in force level studies and 1ittle analy-
sis of manpower and personnel issues of Arny-wide interest.

6-1
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@ HQDA Access to Analysis Capability

(1) It is a commonly held perception in 0SD and in some
parts of the Army that HQDA does not have access to responsive
analytical support of high quality, Further, that CAA is fully
engaged in supporting the DCSOPS and that requests that go to
MAC(% are not responded to in time to ba useful.

(Z) The perceptions are frequently offered in the form of a
solution; namely, create an Army study and analysis FCRC, Other
versions include using existing FCRCs or simply increasing the
amount "of studies done on contract. Another facet of this is the
perceived in-/out-of-house imbalance, Data {Appendix H) support
the imbalance thesis: that the Army does relatively Tittle of its
study and analysis program out-of-house (10 to 20 percent); that
the out-of-house portion has trended steadily downward since the
mid-/late-1960s; and that the in-/out-of-house balance 1s very
differant from the other services who conduct mora than half of
their programs out-of-house,

6~3, PROPOSED SULUTIONS. a. Linkage

(1) Objective. Improve 1inkage between Strategic Studies
Institute and force level studies done by the Concepts Analysis
Agency. Likewise, improve the 1inkage between the CAA force level
studies and studies of large combinsd arms organizations, e.g.,
division and corps by TRADOC/CACDA.

(2) Pronosed Solution

(a) Define an integrated family of studies that describes

the required strategic studies and force level studies. Define
the interface between force level studiesrand combat developments

~studias of targe organizations.

(b) At the Strategic Studies Institute (SSI), conduct
strategic studies as defined above and, from the results, praevide
goals, objectives, and context to force level studies. Require
that force level studies be conducted using the goals, objectives,
and context produced by strategic studies,

(¢) Conduct force level studies that produce geals, ohjece
tives, and context (scenarios) for studies of major organizations,
Require that studies of major organizations be conducted in cone
text of force level godis, objectives, and context,

- {d) Develop appropriate parts of the integrated hierarchy
of Arny models as described in the concept and in Chapter 10,

a
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b. Comprehensiveness

(1) Objective. Conduct comprehensive force level studies
and studies of Army-wide interest.

(2) Proposed Solutions

(a) Define family of force level studies as specified
ahove.

(b) Increase capability of CAA so that it can analyze the
logistics, manpower, and personnel aspects of alternative forces
and can conduct analyses of selected man$ower and personnel issues
of Army-wide interest. Increased capability should be in form of
both in-house personnel and contract funds.

(c) Change the mission of the Army Research Institute
(ARL) so that it clearly is called upon to conduct studies and
analyses as well as pure research, AR] could do studies in which
attitudes, behavior, social, psychological, and motivational as-
pects are paramount whereas CAA would do studies in which the nu-
merical analysis tools would be very helpful.

(d) An alternative to the proposed appreach would be to
increase the capability to perform force Jogistics analysis at the
Logistics Evaluation Agenqy and to create the capability to ana-
1yze force manpower and personnel jssues solely at the Army Re-
search Institute or perhaps the TRADOC Administration Center. The
Study Group believes that this kind of dispersed approach would
not result in the improvements that clearly are needed. Personnel
matters must be studied as well as research, and loyistics and
personnel are such central aspects of forces that they must be
analyzed in an integrated manner rather than analyzed apart from
the analysis of structure and combat operation,

c. HQDA Access to Analysis

{1) Objective. Imprave HQDA access ta analysis.
{2) Proposed Solution

{a) Increase the capability of CAA to respond to the needs
of all elements of HQDA by increasing resources in in-house per-
sonnel and contract funds. Change CAA mission to reflect this and
have the Conmander, CAA, report to the Director of the Army Staff.

Assign each HQDA principal a portion of the CAA capability that
can be tasked directly (a “line-of-credit®),

6-3
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(b) The Study Group investigated a variety of alterna-
tives, particularly in the form of contractual arrangements, rang-
ing from creating a new FCRC to improving the responsiveness of
the current contract procedures. FCRCs and similar arrangements
do not aﬁpear to offer advantages over in-house supported by con-
tracts that would warrant the effort, especially in view of the
highly uncertain 1iklihood of successfully establishing a new
FCRC. The Study Group does find an imbalance between in- and out-
of-house and believes that increasing contract resources as part
of expanding CAA's capability as an apalytical Field Operating
Agency is a reasonable way of accomplishing this objective without
the disruption other alternatives could entail.

(c) An alternative organizational arrangement would have
CAA continue to report to the DCSOPS but with provision of the
“line-of-credit" to HQDA principals. The Study Group does not fa-
vor this alternative because it feels that this could continue the
current situation in which CAA works almost solely for DCSOPS.

6-4. PROPOSED ACTIONS. a. Define integrated.family of strategic
and force level studies and the interface with combat developments
studies. Require that the studies be performed and the results
provided in form suitable for use in a hierarchy of studies using
a hierarchy of models.,

b. Increase CAA capability to analyze all aspects of forces.
(e.g., operations, structure, logistics, manpower, personnel) and
to support all elements of HQDA especially in conducting analysis
of Army-wide manpower and personel issues, Add personnel and con-
tract resources to CAA, Assign Commander, CAA, to Director of
Army Staff. Provide HQDA principals a "line-of-credit" to CAA
capability.




CHAPTER 7

STUDIES OF COMBINED ARMS AND. SUPPORT ORGANIZATIONS--BRIGADES,
DIVISIONS, AND CORPS

7-1. INTRODUCTION. In the concept of Army analysis, the studies
of combined arms and support organizations provide the goals, ob-
jectives, operational context, and model context for all other
studies of functional systems, small units, and item level Sys-
tems, and thus occupy a crucial pesition in the overall hierarchy.
Because of this importance, the Study Group as a whole visited the
Combined Arms Center at Ft. Leavenworth for a day's discussion of
their capabilities and programs. Representatives of the TRADOC
Logistics and Administration Centers also attended this meeting.

7-2, FINDINGS. a. Capabjlities. The basic finding of the Study
Group is that total anagytical resources available to the Combined
Arms Combat Development Activity (CACDA) of CAC are insufficient
to support the very demanding mission of designing large combined
arms and support organizations, This analysis capability resides
principally in the Combat Operations Analysis Directorate (COAD)
and the War Gaming and Scenarie Directorate. COAD is a profes-
sional, competent analytical arganization, but not adequate to the
Job it has.

b. Responsiveness, CACDA cannot responsively design and ana-
lyze brigades, divisions, and corps because of the insufficiency
of capability and because of the inadequacy of the tools and tech-
niques now available to the analysts. In particular, within this
context, there is inadequate analysis of:

]
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(1) The control function.
(2) Combat support and combat service support.
(3) Battlefield environment,

(4) Tradeoffs among the systems and units of the close com-
bat forces and the functional systems,

c. Linkage. There is inadequate 1linkage between combat devel-

opment studies of large organizations and HQDA sponsored studies
of forces. This was discussed at some length in Chapter 6. Addi-

tionally, there appears to be inadequate )inkage between comba:
development analyses and analysis in support of training develop-
ments, especially the training war games and simulations.
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7-3. PROPOSED SOLUTIONS., a. Capabilities

(1) Objective. Provide analytical resources to CACDA ade-
quate to its mission, -

(2) Proposed Solution

(a) Create an analytical organization of 150 professionals
(100 civilian, 50 military) with the nucleus (about 100 spaces)
coming from existing CACDA analysis and gaming organizations.

(b) The Study Group considered three alternative organiza-

tional arrangements: expand the analysis group within CACDA;

establish a TRASANA field office at Ft., Leavenworth under the op-
erational control of CACDA, or; establish TRASANA field officc at

Ft. Leavenworth in direct support of CACDA but under the control

of TRASANA (Figure 7-1). The Study Group favors the latter alter-
native as providing the kind of professional atmosphere for the

sustaining high quality analytical organization needed.

b. Responsiveness

(1) Objective. Conduct analyses in support of the design
and evaluation of large organizations responsive to the need to
consider all the required functions and elements.

(2) Proposed Solution

(a) Develop methodologies and analytical tools suitable
for analysis of alternative designs of brigades, divisions, and
corps.,

(b) Support the design, development, and operational use
of the hierarchical system of Army models and associated data base
system. This will be facilitated by supporting the current com-
bined computer procurement which makes possible {nternetting of

major analytical agency computer centers,

¢, Linkage

(1) Objective. Improve linkages among force development,
combat development, and training development,

(2) Proposed Solution

(a) Require development ard use of major organization
models be coordinated with Arsy hierarchy of models.

1-2
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(b) Establish actual interface of CACDA with TRADOC
schools and centers and with TRASANA and CAA. Define flow up and
down these levels of the hierarchy,

(c) Require integrated design and development of major
units and Jower level command group training simulations as part
of the hierarchical system of Army models,

7-4. PROPOSED ACTIONS. a. Increase analytical spaces at CACDA
to about 150 professionals. The Study Group recommends these be
concentrated in a TRASANA field office in direct support to CACDA.

b. Initiate development of techniques suitable to analyze the
design of alternative brigades, divisions, and corps,

c. Establish actual interface of CACDA with TRADOC centers and

schools, TRASANA and CAA. This is essential to provide the l{pk-
ages necessary to mission accomplishment of these agencies.

d. Require development and use of major organization models be
coordinated with hierarchy of Army models. Require that command
group training siuulations be part of the hierarchy.




CHAPTER 8

STUDIES OF FUNCTIONAL SYSTEMS, UNITS, AND
" REQUIREMENTS FOR ITEM SYSTEMS

8-1. INTRODUCTION. The concept of Army analysis describes the
system hierarchy of the Army as a matrix of levels of combined
arms and support organizations intersected by functional systems
that verticaily cut across organizaticnal boundaries. The respon-
sibility for analyzing the functional system, including small
units and requirements for item level systems, rests largely with
the TRADOC schools and centers supported by TRASANA, This respon-
sibility was recently reinforced by the reaffirmation of the cur-
rent system for conducting cost and operational effectiveness

analyses.,
8-2, FINDINGS. a. Quantity and Quality

(1) The Study Grouﬂ finds analysis of functioral systems,
units, and requirements for item systems to be highly variable in
both quantity and quality.

(2) Regarding quantity, Table 8-1 shows the FY 78 program
displayed by the capability categories used in Army PPBS. There
is a large, obvious program jmbalance in the very small amount of
effort devoted to analysis of the control function.

Table 8-1. Distribution of Work by Capability Category

Percent

Intelligence, surveillance,
target acquisition

Control

Close combat

Fire support

Air defense

Other combat support

Logistics

Other combat service support

Research

Program-wide support

Other

-

-1
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(3) Becaus2 the TRAROC schools and centers bear the bulk of
the analytical responsibility for functional systems, it is
important that they be properly staffed. The Study éroup finds
that this is not the case. These institutions rely primarily on
military specialty 49 officers for capability, but of all the au-
thorized SE 49 positions associated with analysis in the schools
and centers, only 52 percent are currently filled despite an over-
all Army fill rate of 74 percent. 0Of the 52 percent filled, it is
probable that some are not qualified, further degrading the on-
hand capability. Appendix J presents a detailed discussion of the
ORSA specialty situation,

b, Requirements Analysis. There is a weak analytical base for
many of the Army's requirements for item level sgstems. This fact
leads to repeated challenges to the requirement Dy 05D, OMB, Con-
gress, and others, with the result that cost and operational ef-
fectiveness analyses (COEA) at milestones late in the program ead
up being directed to justification of the program rather than a
comparison of the merits of alternative ways of satisfying the re-
quirement. This detracts from the nverall analytical efforts of
the Army,

¢. JTraining Effectiveness., The Army conducts few studies (and
indeed cannot conduct many for lack of basic data) of the effec-
tiveness of different means of training. It {s possible, though,
tha% thls is an area of potentially great payoff for a modest ip-
vestinenc .

d. Distribution of Effort. The Army gives disproportionate
emphasis to analysis of small unit ground combat and to item level
systems comprising small combined arms units, The data shown at
Table 8-1 and earlier at Figure 5-2 substantiate this,

8-3, PROPOSED SOLUTIONS. a. Quantity and Quality

(1) Objective. Improve the quantity and quality of analysis
of functional systems, especially the {intelligence/fusion and con~-
trol functions,

{2) Proposed Solution

(a) Increase analysis resources at TRADOC scheols and
centers by assigning qualified SC 49 officers to the authorized
positions. Implicit in this solution 1s that SC 49 officers
would, contrary to current practice, not be assigned so freely to
pasitions not in their primary or alternate specialty, Modifica-
tion of the DAMPL is justified if it 1s necessary to provide a

8-2




more equitable distribution of trained analysts to the organiza-
tions responsible for doing analysis,

(b) Conduct a continuing program of functional studies in
each functional area.
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(c) Develop tmproved analytical tools in coordination with
the hierarchy of Arny wodels.,

b. Reauirements Analysis

(1) Objective. Conduct analyces to better suppaort item sys-
tem reﬁuirements~(especially in early, MENS #ROC, program
phases).

g ! ' (2) Proposed Solvtion. Same as 8-3a(2)(b) above. Use the
3 continuing program of functional studies as Mission Area Analyses
S | . for early need justification and later justification that the kind
gf of system is required.

oy RS K s e b

e

3 i ~ ¢. JYraining Effectiveness Analysis/Balance

(1) Objective. Provide analytical support to Army training
programs,

- ~{2) Proposed Solutign

B
 4 . (a) Increase training analysis rasources at TRASANA and

‘ possibly the TRADOC schools and certers, The action identified

earlier to increase the SC 49 officer i1l will serve here as

well,

{b) Increass analytical effart available to study training
affectiveness. ODecrease effort on COEAs,

G, U et b
[suie, o o

(¢} Improve technigues for analyzing training effective-
- pess and expand efforts to collect the required basic data.

8«4, PROPOSED ACTIONS. a. Fill the SC 49 authorized positions
 {n TRADOC schools and centers with qualified SC 49 officers,

PYans shouid be developed for improving the quantity, quality, and

utilization of SC 49 officers.

T
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b, Place more emphasis on analysis of the contral functional
area.
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Co Estéblish a continuing study program 1% each functional
area to underpin item level system requirements.

d. Increase the portion of TRADCC analysis resources that are
applied to analyses of training, Reduce effort on COEA.

8. Require development and use of models of functional systems
to be coordinated with Army hierarchy of models,

8-4
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CHAPTER 9
STUDIES OF ITEM LEVEL SYSTEMS

9-1. INTRODUCTION. a. This chapter discusses the main findings
and suggested improvements in analysis of item systems such as
tanks, howitzers, and helicopters,

b, The work on item level systems {s done mainly by four kinds
of Army organizations:

(1) The TRADOC schools (and in some cases, integrating

centers) which determine whether each item ciass is required as
well as the characteristics and performance to be required of new

developments.

(2) TRASANA, which provides analytical support to the TRADOC
proponent schools, especially in the conduct of COEAs to determine
which alternative item system best meuts the needs of the Army,

(3) AMSAA, which produces most of the estimates of the item
system performance.

(4) DARCOM R&D Command analysis elements and project man-
agers, which provide system characteristics,

Y-2, FINDINGS, a. Conditions of Usage

(1) The review of the ongeing Army studies and analyses show
that a large portfon--ap?roximately half--of all the work is done

in connection with 1tem level systems. However, not enough work
is done on threa jmportant aspects: analysis of whether the class
of systems is required, analysis of the optimum characteristics to
be specified for an item system, and analysis of the spectrum of
environments in which {tem systems would be used in combat,

{2} The analysis shortfalls Visted above occur wainly at the
TRADOC schools, Improvements in these areas are needed, The so-
Jutions offered in Chapter 8 would help with the first two short-
falls; the third shortfall is discussed below,

(3) The tendency of YRADOC to not analyze adequataly and
specify a full range of environments of use of item systcms is
paralleled by a DARCOM tendency to not c¢xamine the performance of
items over the full set of conditions of use. The recent initia-
tives to acquire information regarding the capabiiities and limi-
tations of ftem systems using optics in the "dirty battlefield"

9-1
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enviromnent illustrate the need to emphasize that systems should
be evaluated in the real environments of use. ECM, weather, ter-
rain, and threat environments are no less important than system
characteristics in any determination of system effectiveness.

b. Analysis of 631 Systems, The whole group of C3I item sys-
tems seems to have received relatively too little attention in the
past. One result has been that the Army analysis community is not
now in a strong position to provide professional advice regarding
tge merits of alternative system approaches. Increasingly, these
€’ item systems are critical to the performance of the control
and intelligence functions of land combat, and, indeed, to the
success of gombaﬁ support and combat service support operations.
Moreover, C°] system costs are growing, and vulnerabilities are
relativeiy poorly understood.

c. Vulnerability Data. There remains a serious problem re-
garding the timely availability of reasonably complete data re-
garding the vulnerability of US and foreign systems. Responsibil-
ity for provision of this data now rests with the Vulnerability
Division of the Ballistics Research Laboratory (BRL) of the Arma-
ment Research and Development Command of DARCOM. The problems re-
garding vulnerability data are not new, but they remain serious.
Some have suggested that DARCOM should review the organization and
staffing of the Vulnerahbility Division of BRL. The review group
stopged short of suggesting this, mainly because it was aware that
DARCOM has made changes within the past year and has still other
changes underway--actions which even if ultimately to be success-
ful could not yet have been seen to eliminate the problems which
is reported by others to remain.

d. Manpower/Personnel Ramifications. One final point is made
regarding analysis of item systems, The introduction into the
Arny of new weapon systems and equipment usually places demands on
the manpower/personnel system for numbers and kinds of personnel
that are not precisely off-set by the numbers and kinds of people
manning the system being replaced. Information concerning the
manpower/personnel impact of new item systems is essential for
planning and programing jn this area and for total affordability

studies.
9.3, PROPOSED SOLUTIONS. a. Conditions of Usage

(1) Objective. Conditions of usage must be fully character-
fzed, Performance of systems must be determined for all condi-
tions of usage.

9.2
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(2) Proposed Solution

g (a) TRADOC should undertake to better describe and define

: the full set of eonditions of item systems. Future ROCs should
: give special emphasis to matters such as threats, weather, ter-
: rain, atmosphere, ECM/IRCM, etc.--the full set of environments

needed to characterize the conditions of use. Future updates of
DCPs made at decision milestones as part of the system acquisition
process should emphasize the battlefield environments of use for
systems already being developed.

(b) DARCOM, especially AMSAA, should wake a serious effort
to fi11 its data.gaps regarding the performance of jtem systems in
the real conditions of use. Some criticism that systems are being
tested and evaluated 1n conditions not originally specified in the
“requirements” can be expected. It should be acknowledged and the
work to learn how systems actually will perform should continue.

b. Analysis of 631 Systems

(1) Objective. Improve analysis of ¢ systems,

(2) Proposed Solution. DA§COH. especially AMSAA, should im-
prove its capability to assess Gl systems.

¢, Yulnerability Data

(1) Objective. Analytical activities should have timely ac-
cess to complete vulnerability data,

E 1
3
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(2) Proposed Solution., The adequacy of ongoing actions to
fmprove the vulnerability data should be watched closely by
DARCOM. If the problems are solved, then no further actions are
required. On the other hand, it may be necessary to go beyond the
actions now underway. Ip any case, it is clear that the problems
which are seen now must be solved by ongoing, or future, changes
in the way vulnerability data are provided,

e .
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d. Manpower/Personnel Ramifications

(1) Objective. Project, in the detail appropriate to the
acquisition phase, information upon which to base determination of
M0S, grade, and numbers of personnel required to operate, main-
tain, and support proposed item systems.

(2) Proposed Solution. DARCOM, espacially AMSAA and HEL,

should improve the capability to analyze ftem systems for man-
power/personnel impact,

-
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9-4, PROPOSED ACTIONS. a. TRADOC should ddscribe and define a

full set of conditions of usage, incorporating them into require-
megts gocuments. HQDA shouid incorporate inte OCPs as they are
updated, : '

b. DARCOM should develop data regarding the performance of
systems under the real conditicns of usage.

c. .DARCOM, especially AMSAA, should develop capabiiity to ana-
lyze C3I systems, ’

d. DARCOM should monitor efficiency af ongoing efforts to
remedy problems in developing vulnerability data and take appro-

»§{ priate action,
? e. DARCOM should develop data regarding the manpower/personnel
g ramifications of item systems.
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CHAPTER 10
MODELS, DATA, AND DATA BASES

10-1. INTRODUCTION. Combined arms models are among the primary
analysis tools, The analysis community needs large amounts of
valid empirical data to lse in these models. Imposing discigline
and structure on the combat models would follow through to the
data bases upon which they operate, and finally to the definitien
of empirical data requirements. These matters are discuised in
detail 1in Appendix K.

10-2, FINDINGS., a. Models
(1) Combined Arms Combat Models

(a) The combined arms combat models are designed to ad-
dress the effectiveness that would be achieved by forces or
weapons mixes. The central position occupied by these models is
attested to by the fact that Army analysis agencies such as AMSAA,
TRASANA, CACDA, and CAA all make use of them. These four agencies
each have simulations and war games addressing battalion through
division level combat. Also, eacn of these agenclies has at least
one new simulation in some stage of development.

(b) The models in current use represent over 25 years of
acquisition, accumulation, improvement, and modification carried
on to meet the analytic needs of specific study organizations.
Every model requires a data base which generally is different from
that of other models, Much of the input data is essent{ally une
verified either against other models or against empirical data,
There 1s a lack of information flow among models yrun by differant
agencies, Fach agency has estabii{shed an inventory of madels with
which to address study taskings. CAA, which should be dealing
with questions pertaining to.echelens above corps, uses models
reaching down to the item level, AMSAA, whose work deals prima-
rily at the item level, uses models which reach up to the division
level of combat, :

(2) Command Group Trainino Models. The Army has resently
developed models and simulations for command group training,.
These began as state-of-the-art board games but have been further
developed as minfcomputer and mainframe-assisted war games, These
games and models are designed a5 training devices which portray
battlefield actions which place requirements on commanders and
staffs, They are designed to be practical drills that require the
appiication of combat, combat support, and cambat service support

¥
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procedures and doctrine to solve tactical situations. A fundamen-
tal requirement of all games and models used for training is that
they give students a realistic appreciation of both Red and Blue
force capabilities under a variety of tactical situations. To
this end, TRASANA has been charged with verifying the underlying
methodology and data used in training models developed by TRADOC.
However, to date, model developments by the training developers
have not been directly coupled with those of the combat devel-
opers.,

b. Data

(1) Quantitative Requirements. A review of the data re-
quirements of the analysis community reveals a sizeable need which
will not likely be satisfied in the very near future. The current
data situation is being driven by three factors:

(a) First Factor--"Kerwin Sends"., The response to the
“Kerwin Sends" message entitled, "the use of realistic battlefield
environmental conditions throughout the Army," has revealed a
large gap in the availability of performance data on many Army
SystemS.

(b) Second Factor--01d Systems and More Sophisticated New
Systems. New systems under development frequently have perfor-
mance characteristics which are very different from those of their
predecessors. In some cases, system capabilities demand perfor-
mance estimates in areas not previously quantified. Both develop-
mental systems and fielded systems reguira that performance data
be developed for realistic battlefield environmental conditions,

(c) Third Factor--More Sophisticated Models. The develop-
ment. of models which address large Arny force organizations has
continued. These madels require gata to address objectively and
quantitatively, matters such as C°l, which in earlier years were
treated more subjectively and qualitatively.

(2) Data Generation

(a) Much of the data used today was empirically derived
that is, it was not developed either from historical data or gen-
erated by erperiment, Most analysis agencies have no strong pro-
gram for yenerating data from military history, after action com-
bat reports, past field experiments and test data. In this re-
gard, the record of Army analysis organization is not good and
needs improvements.

10-2
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(b) Test and experimental facilities are scarce in rela-
tion to the overall demand for services. These resources must, of
course, provide the developmental testing/operational testing (DT/
OT) required to support the materiel acquisition process, Other
testing resources are absorbed by the force development test and
experimentation program (FDTE).

c. Data Bases. The current data base situation is similar to
the current model situation. The large number of models, each
driven by its own data base, is a source of turbulence and iacon-
sistencies. Two of the principal data suppliers, AMSAA/BRL, are
repeatedly tasked to respond to quick reaction requests and de-
mands for lethality, vulnerability, accuracy, and system charac-
teristics data on old, new, Red and Glue weapon systems, Many re-
guests are for basically the same type of information but with a

1¥feren§ format and definition to fit a particular model's re-
quirement.,

10-3. PROPOSED SOLUTIONS., a. Models

(1) Objective, Insure conststency and efficiency of Army
Mdel Se

(2) Proposed Solution

{a) A Structure for Analysis. The major analytic tools
for analysis of Army systems and functiona) areas should paralle)
the hierarchical structure of Ammy systems and forces as described
in the concept for Army analysis. These tools include the com~
bined amms and support models. These models should he hierarchi-
cal in nature and exhibit the same interdependence as exists among
the various echelons of real Army systems, They should also be
compatible in the same way that real Army elements are compatible,

(b) Design. The design of a system of models whose con-
stituent models are hierarchical, 1nﬁerﬁeﬁendent, and campatible
{n nature can bast be accomplished through a well-coordinated,
broad based effort on the part of the analysis community, espe-
cially by AMSAA, TRASANA, CACDA, and CAA. Maximum advantage
should be taken of advances in data processing aquipment, software
design, and programing languages.

{c) Operations. The conceptual set of structursd simula-
tions, games, and analytic models should include intersctive re-

search games, The complex doctrine, tactics, and equipment char-
acteristics of modern warfare appears to require the use of such

an fnteractive game to explore relationships of ctmbat and tacti-
cal processes so that the faster running, stand-alone, event
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sequenced, stochastic computer simulations can be understood and
programed. The research game also provides a natural base for the
interactive training game at each echelon. Small and fast running
analytic models can provide the primary interface between the sto-
chastic combat models. The research games would be operated at
the agencies responsibie for their development and maintenance,
i.e., battalion task force--TRASANA; division/corps--CACDA; and
theater--CAA, The computer simulation and analytic models would
be operated by those agencies having analysis requirements calling
for their use.

(d) Management. The management of the hierarchical system
of Army models should be centrally controlled. Each analysis or-
ganization should be responsible for managing its analytic tools,
but there should be coordination of the entire system by a central
oversight group. Complete documentation should be required to
represent the model capabilities to all users. Programs of mode!}
verification should exist, Each model would be assigned to a
model resource group of AMSAA, TRASANA, CACDA, or CAA, for devel-
opment, configuration management, and maintenance. In addition,
each model resource group would be repsonsibie for identifying and
generating requirements for enpirical data and experimentation re-
quired to fi11 data voids and to verify existing data.

b. Data
(1) Objective, Develop required model data.
(2) Proposed Solution

{a) Realistic Battlefield Environments, TRADOC schools
and centers must detine performance needs and the type of environ-
ments in which the Army systems must operate. These enviromments
could then be translated into system requirements and used in sys-
tems assessments. The enviromments which swst be defined are
those created by nature and by man.

(b) 01d and New Systems. Defining the operating environ-
ments, and requiring that item systems be capable of performing in
them should insure that the resources of the materiel developer
are focused. TRADUC must provide the tactical scenarfos which de-
fine the tactical context in which systems must operate. DARCOM
must address the enviroments that are defined in order to trans-
tate them into subsystem design specifications. Good reqdirements
statements will encourage DARCOM to establish programs to cbtain
reguired data. Establishing a disciplined set of combined arms
models would simplify the definftion of data to be generated and
would insure 3 greater utility of the data abtained. Since fewer
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models would be involved, the amount of duplication of effort to
provide the data required would be reduced.

¢, Data Rases

(1) bjectiv « Inzure use of consistent, accurate data in
Army analyses.

(2) Propnsed Solution. The proposed solution would be to
work towards an Army-wide analysis and training developments data
base system. The purpose of the dats base system would be to pro-
vide centralized management, access, and review of data required
for an hierarchical system of Army models. The data base system
would be a distributed, but centrally managed, system. Central
management could ke carried out by a Data Base Management Group
consisting of inter alia representatives of TRASANA, CAA CA{DA,
and AMSAA. The Data Base Management Group would be responsible
for structure, coordination, and security as well as providing ace
cess and updating procedures, developing data guides and data ele-
ment 1istings, and establishing interfaces with other data base
systems and libraries. Thz data base system would be service ori-
ented. As such, it would provide data and services as specified
and required by “the Army analysis community. In gensral, the ser-
vices to be provided by each data hase office would be system AC~
cess Yor automated data, a verified response for hard copy infor-
mation, dats searches, provision of SO0Ps and data guides, access
to other datz base systems Vibraries, etc. The envisaged data
base system would be responsive to the hisrarchical model resource
groups and report to an Army Modal Committee, and 1t could constie
tute a data base resource group of that committee,

10-4. PROPOSED ACTIONS, . TRADOC should continue efforts to
produce statements of requirements which fully characterize the
conditions of use of systems.

b. Require that threat trends ba snazyzad to project threat
systems characteristics amd performance

¢. Require the assessment of systes capabiliti{es/limitations,
yulnerability, and lethality to be made over the full range of
conditions of use.

d. A hierarchy of Army models and supporting integrated data
base should be deveioﬁed as follows:

{1} On sn interims hasis, establish:

(2) An Army Hodel Committee with a draft statement of pur~
pose and ohjectives.

10-5
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(b) Model resource groups at CAA, CACDA, TRASANA, and
AMSAA.

(2) Begin a series of meetings to establish the structure
and interfaces of an hierarchical set of models.

(3) Draft an Army model managemenc instrument whice formally
establishes and defines the authority and responsibilities of:

(a) The Army Model Committee.

(b) The Model Resourcas Groups (for each level of analy-
sis).

-~

{¢) The Data Base Management Group.

e. Maintain and improve the current models until replaced.
Each analysis agency should initiate a program of identifying the
source and validity of a1 input data snd & program to correct de-
ficiencies in the data by historical research, test and experimen-
tation, or other means. '

f. Support the ongoing combined computer procurement action
aimed at placing gompatible, large, state-of-the-art mainframes at
CAA, TRASANA, and CACDA by 1980, study the feasibility of inter-
netting the new DPI's at the earliest practicable date, and assess
feasibility of including AMSAA in any internetting agreement.

10-6
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CHAPTER 11
PERSONNEL QUALIFICATIONS

11-1, INTRODUCTION. a. This chapter is concerned with some of
the characteristics and qualifications of the persons who comprise
the professional staffs of the analysis community of the Army.

b, 0One reason for examining the characteristics and qualifica-
tions of the professional staff was the suggestion, obtained from
several sources, that improvements in these areas are greatly
needed, especially in certain organizations,

c. It is evident that caution is needed in interpreting data
obtained in surveys such as that used in this study. Indeed, the
use of surrcgate indicators to gain insights into the matter of
real interest--to what extent is this community comprised of per-
sons of ability, education, experience, knowledge, vitality, and

_energy--le. ves much to be dasired, But nonetheless, one can ob-

tain insights which appear to warrant attention. Some cf these
are discussed below.

11-2, FINDINGS. a. Fields of Education. One of the features of
operations research study and analysis of the waging of war which
has historically proven to be beneficial is the use of multi-
disciplinary study teams. Initially, there were no persons
trained in OR--just physicists, mathematicians, economists, engi-
neers, psychologists, statisticians, and others working together
as a team committed to the solution of real problems, As study
organizations have grown older, there appears to have been a ten-
dency for them to become less multi-disciplined in orientation,
This tendency is illustrated by the data shown in Table 11-1, It
is quite apparent that, overall, the mix of educational fields is
nicely balanced, but the educational mix within organizations is,
in some cases, not so balanced.

Table 11-1. Fields of Education (percentage)

Organization
ALl Army
Disciplines $§8 CAA | CACDA | TRASANA JAMSAA | AR analysis
Ma' , statistics, OR, 1 46 61 45 66 6 37
aconomics
Physics. chem, engineer 13 23 26 4 38 4 k)
exp sclences
Business, social sciences, 80 3 23 8 ) 90 32

psychology, cthaer
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b. Education Level. The education level of the staff is a
frequently used indicator of staff quality. It is not implied
that, on a case-by-case basis, the abilities of an individual de-
pends upon the number of degrees held., Rather, use of such an in-
dicator is based on the belief that organizations which are
staffed largely by persons who have had the opportunities to enjoy
advanced educational experiences are more apt overall to be able
to maintain an environment of intellectual independence, scholar-
ship, excellence of analysis, and renewa!. The data in Table 11-2
show that overall, the educational level of the professional staff
of the analytical community {s quite goed, Over half, 56 percent,
of the staff have earned graduate degrees, The community-wide
data shown in Tahle 11-1 fails to exhibit the extent of variabil-
ity that exists among the several organizations. To illustrate
this variability, the data shown in Table 11-3 are provided.
Clearly, some of the organizations are staffed largely by persons
holding graduate degrees whiie others are staffed mainly by per-
sons not holding graduate degrees.,

Table 11-2. Percent of Professional Staff Having
Education Shown

Education level Military Civilian
High school 100 100
Four-year college degree 99 94
Master's degree ' 68 51
Two or more advanced degrees 10 17

¢. Currency of Education. Another indicator of quality is
evidence regarding the extent to which the professional staffs
continue to vake advantage of educational opportunities. The num-
ber of years since each staff person last enrolled in a formal
“for credit" university course is shown in Table 11-4, The data
indicate that the military staffs have been more recently involved
In educational programs than civilians, In view of differences in
military and civil service educational policies, this is not sur-
prising. There are no objactive standards, but it must be espe-
cially bothersome that alwmost half of the civilians have not en-
rolled in a course for over 5 years while uver one-fourth--27 per-
cent--have not taken a course in over 10 years. The judgment is
that this fs serious evidence of lack of emphasis on the need for
continuing professional growth, especially of the civilian staffs,

11-2
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Table 11-4, Number of Years Since Last Formal Education

Years since

formal education Military Civilian
0-5 65% 52%
5-10 21% 22%
Over 10 14% 26%

d, Professional Experience. Experience, like education, is
one of the characteristics which tells something of the nature of
the staff of an organization. A stafi composed mostly of persons
having little experience may lack an institutional outlook and
framework of activity conducive to productivity. On the other
hand, a staff composed mostly of persons having very many years of
experience is perhaps more apt to lack access to recent advances
and possibly is also less likely to be receptive to innovations.
The ideal distiribution of relevant experience levels is not known;
however, as seen from the data of Table 11-5, the variability
among the organizations involved in Army analysis is large. One
cannot but wonder whether the staffs with least average experience
have sufficient experience and whether the staffs with most aver-
age experience have an overly mature work force,

e. Number of Years in Federal Service. This measure provides
additional insight into the extent to which the professianal work
force of the analysis community is aging. From the interviews and
responses to questionnaires, it is evident that some persons sus-
pect that the Army analysis community is not attracting new
neople, Similarly, they suspect that an overly large part of the
staffs are nearing retirement ages. As seen in Table 11-6, the
data on years of employment in Federal Service appear not to sup-
nort those perceptions. Almost 40 percent of the civiiians and 25
percent of the military have been in Federal Service less than 10
years. On the other band, only 15 percent of the civilians and
less than 10 percent of the military have over 25 years of ser-
vice. '
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f. Grade Structure

(1) The distribution of pay grade of civilians and rank of
the military of the analysis community of the Army is shown in
Table 11-7, Inspection shows both to be as expected. The mili-
tary analysts are highly concentrated in the ranks of CPT, MAJ,
LTC, with a few COL pasitions and one general officer. Civilians
are mostly in pay grades GS-11 to GS-14 with a few GS~15 and a
sprinkling of "super grade" positions. Taken overall, grade dis-
tribution seems not espec1al?y unhealthy, but with perhaps some
evidence that grade point ceilings are overly clumping civilians
in grades GS-12 and GS-13.

(2) Another way of analyzing grade structure is to examine
the average grade levels at the various organizations. This
seemed desirable, as it had been suggested that there are large
differences resuiting from local circumstances. One matter which
makes any such comparison difficult is that some analysis organ-
izations (e.g., AMSAA, TRASANA) are staffed almost exclusively by
civilians, whereas others (e.g., TRADOC schools) have mostly mili-
tary analysts and still others (e.g., CAA, CACDA) have a mix of
military and civilian analysts. To make comparisons, it is neces-
sarx to use some sort of equivalency scale. Despite the perils,
such a scale was constructed by members of the Study Group based
on their experiences regarding the analysis assignments which
would be given to civilian and military analysts. Using that
scale, the data of Table 11-8 were calculated. The spread in
average grades among the main analysis organizations was found to
be small, and the suggestion that large differences exist appears
to be--overall-~-without much basis in fact. Although not shown
here, some organizations do have more "super grade" positions than
others, but average grades are, on the whole, reasonably comparable,

11-3. PROPOSED ACTIONS. From the foregoing, it seems appropriate

to suggest several practices which could result in improvements in
the qualifications of the professional staffs. These are as follows:

a. Recruit to Voids, When staff vacancies occur, analysis
agencies should seek first rate candidates having relevant ad-
vanced degrees, and strong efforts should be made to insure proper
balance of skills within each agency.

b, Continue Education. The analysis world is changing. Each
analysis organization should ~acourage each member of its profes-
sional staff to continue to grow and maintain currencv of
knowledge. To the extent permitted by policies and fund avail-
ability, agencies should assist the staffs by helping with the
costs of continuing education.

11-7
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c. Establish Local Self-help Practices. Each of the analysis
organizations being staffed by professionals has a high potential
for and should explare “"bootstrap" practices which can be very
beneficial to members of its analysis staff. Internal courses,
seminars, colloquia, and invited guest speaker programs are but a
few of the possibilities.

d. Support Intern Programs. A well managed intern program is
perhaps the most satisfactory way to insure an inflow of young
analyst talent, Each analytical organization should participate
in an intern program either by support of a local program or, in
the case of smaller activities, by cooperative programs with
larger organizations such as TRASANA and AMSAA which do train in-

terns,

11-10
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CHAPTER 12
QUALITY ASSURANCE

12-1. INTRODUCTION., Many of the findings and proposed actions in
other chapters bear on the quality of Army analysis. Obviously,
high quality analysis cannot be perfermed without high quality
personnel organized properly witﬁ sufficient support. Beyond
these matters, though, there are a number of specific practices
that affect the quality of analysis, and it is these practices
that this chapter addresses. A more complete treatment is found
in Appendix L.

12-2. FINDINGS. a. Atmosphere for Intellectual Independence.
The Study Group finds that some analysis activities do not have an
atmosphere conducive to intellectual 1ndegendence and professional
development and hence suffer degraded quality of work. This is
avidenced by some activities having little or no self-initiated
projects usually coupled with a low level of effort in methodology
development projects. Such organizations tend to be highly custo-
mer oriented and prize responsiveness above all other work attri-
butes. In some instances, there is no agency identification with
§?edreports of the work, and commonly the authors are not identi-
ed.

b. Formal Review Process., Each of the major analysis agencies
maintains internal, formal procedures for reviewing the quality of
their work. There are no formal procedures for quality control
review outside of the various activities,

12-3. PROPOSED SOLUTIONS, a. Atmosphere for Intellectual inde-
pendence

(1) Objective., Al1 analysis activities should maintain an
atmosphere for intellectual independence.

(2) Proposed Soluticn

(a) Assure that a reasenable portion of the work program
(at least 10 percent) is self-initiated.

(b) Assure that a reasonable portion of resources {at
least 15 percent) 15 used to develop/upgrade methodology.

{c) Preserve the integrity/identity of reports of study.

i. Assure that agency/activity label is affixed to pro-
ducts.

12-1




2. Indicate principal authors and significant contribu-
tors to study products.

b. Formal Review Process

(1) Objective. Strengthen formal review of analytical pro-
ducts and agencies,

(2) Propesed Solutions

(a) Continue current practice of internal prepublication
peer review where it exists. Initiate where it does not exist.

(b) Conduct formal, external agency peer review on sampled
basis. Study Program Management Office could administer this pro-
gram by selecting reports to be reviewed and assigning them to re-

viewers.

(c) Study sponsors feed back to study doers the strengths,
weaknesses, utility, and implementation of study results.

(d) Conduct periodic reviews of study agencies by a dis~
tinguished Board of Visitors,

(e) Hold periodic conferences of the senior members of the
analytical community to identify problems within the community and
suggest corrective actions,

(f) Use the Arny Operations Research Symposium as an ac~
tive vehicle to hasten coumunication, exchange studies, and
recognize quality work.

12-4, PROPOSED ACTIONS. a. Agencies and MACOM should insure
that programs are partly self-initi{ated {(at least 10 percent) and
provide adequate resources (at least 15 percent of program) for
methodologqy developuent,

b. Assure that agency/activity label is affixed to study re-
ports and that principal authors and significant contributors are
identified by name on the reports,

c. Continue (or initiate) prepublication internal peer review.

d. Institute program of sampled, external peer review., SPHO
should administer.

e. Institute measures for study sponsor to feed back to study
doer information on strengths, weaknesses, utility of study pro-
ducts.

12-2
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f. Establish a distinguished Board of Visitors with members

from both within and outside the Army to perijodically review ana-
lytical organizations.,

g. Hold periédic conferences of the senior members of the Army
analytical community to identify problems within the community and
suygest corrective action.

h. Orient the Army Operaticns Research Symposium so as to
foster communication, exchange studies, and, espectally, recognize
work of high quality.
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CHAPTER 13
USE OF OPERATIONS RESEARCH IN OPERATIONAL COMMANDS

13-1. INTRODUCTION. Operations research got its beginning in
World War Il solving operatiorai problems, e.g., the defense of
Britain against German air raids. During the Korean War, the US
Army employed analysts from the then recently established Johns
Hopkins Hniversity Oparations Besearch Office (ORG) not only 1in
the US, but in the theater as well. Later, ORO established about
a five man office in USAREUR at Heidelberg, Germany, but it was
disbandsd after some years. The Afr Force earlier had an opera-
tions analysis office at USAFE in Wiesbaden, Germany and most
ather tactical commands around the world including TAC and PACAF,
both of which aré still in operation, as well as SAC, and the Havy
#as continuously sent apalysts to sea with the fleet and main-
tained an element at CINCPAC to work on operational problems. How
does this compare with the current situation in the operational
commands of the Army?

13-2. FINDINGS. a. Unfted States Arzy Europe {USAREUR)

(1) Organization. In the headquarters of the Resource Re-
view and Analysis Division, Office of the Deputy Chief of Staff,
Resource Management, compesed of four civilians and two officers,
is contained the bulk of the analytic talent. There is but one
other analyst in the headquarters, a civilian located in the Force
Nodernization Divisien, Deputy Chief of Staff, Operations. Sever
analysts are assigned to organizations subordinate to HQ USAREUR,
one to V Corps, three to VII Corps, and three to 315t SUPCOM,

{a) DCS for Cperations

1. What was once a two man analytical operation with one
of the two analysts reporting to the 0CS has degraded into a one
man operation, where this analyst is about to become the Deputy
Chief of the recently tormed Furce Modernization Division. (Al-
though the cause for the reduction is unknown, it could have been
underutilization and/or lack of participatory support within the
command--there is certainly no lack of problems.) The present
utilization, 1f it prevails, can at best be considered a compro-
nise for the one analyst remaining--he will have every opportunity
t0 channel his capabilities in a specific area, but at the same
time, will not necessarily be avaigable to OPS as a whole to as-
sist in other key issues as they micht arise.
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2. Prior to the present possible change in assignment,
the civiiian analyst in DCSOPS was being carried on the USAREUR
organization chart as the ammo officer ?n the Requirements System
Integration Divisjon., Much work has been done on ammunition
rates--basic load, where stocked in both peacetime and wartime,
and distribution--and there is still much interest. Disconcerting
is the fact that senior commanders were recently "pollied" to de-
termine the tank basic load.

{b)} Resource Review and Analysis Division, DCS for
Resource Management. This reasonably sized group is responsible
for conducting cost and economic analysis and providing analytic
support to the program and budgeting process. For example, they
determine the impact on any currency revaluation on the budget
(and cost of living) and perform cost berefit analyses on initia-
tives such as the repair of 2 1/2 ton trucks at Julich, the stor-
age of supplies in Luxembourg, and turring over the Zweibrucken
Huttenheim (ZH) part of the central pipeline. This group has de-
veloped a methodology for relating funding levels to readiness
_{which has been briefed in the Pentagon), costing models for bud-
geting people using a regression technigue for cost factors, and
decisions analysis and prioritization techniques. This group has
a minicomputer (IBM 5100} to support their analysis, and access to
several other Wang wminiccomputers. Analysis requiring a large-
scale computer prasents a problem, since software support and
machine time are not normally available from the IBM 360-65 sup-
porting the headquarters. The WWMCCS computer can be utilized
provided the users possess a TOP SECRET clearance.

(2) Recent Activities. The current annually conducted HQDA
OMNIBUS Study ¥s an outgrowih of the USAREUR initiated USAREUR
Capability Study (a one-time, in-house war game) begun in 1974 to
study the impact of the Nunn Amendment, Another example was pro-
vided when USAREUR wanted to reorganize its aviation assets--a

battalion concept was developed by USAREUR, gamed, and then field
tested by the 3d Infantry Division, Two others, also force struc-

ture related, Nuclear '76 and Chem '76, could have used more
analytic help than was restdent. There 1s often too little time
and too few pecple; thus, much analysis has been highly subjec-
tive.

{3} Buttle Simulations. Battle simulations developed with
the nelp of the analysts have been used by units in the field both
for staff training and for evaluating battle positions. PEGASUS,
out of CATRADA, has been used by the Bth Infantry Division for the
former (a test wil) he conducted this year wherein AR] will meas-
ure the difference in staff proficiency brought about by training
through the use of PEGASUS) and BATTLE, out of TRANSANA, by V
Corps Battalion comnanders for the latter.
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(4) Deficiencies/Recommendations. Although staffing for Re-
source Management and/or the Comptroller is deemed sufficient, the
Study Group believes that not enough operational analysis is being
conducted in USAREUR when there should be an abundance of data and
many opportunities to assist the commander. Studies done mostly
in the CONUS for USAREUR are believed influenced by the organiza-
tion deing the study (e.g., Concepts Analysis Agency) and the fla-
vor {s different than if done in the field.

b. United States Army Forces Command (FORSCOM)

(1} There are 15 spaces authorized to meet the current ana-
lytic requirements of the headquarters. There are at present five
officers in the Program Analysis and Evaluation Office, two of-
ficers in the ODCSOPS, and seven civilians in the 0DCS Comp-

troller.

(2} The analysts currently authorized do conduct, on a peri-
odic and ¢d hoc basis, stafr studins/reviews in areas such as R&D
Rrioritics, Force Modernization Requirements, Training Readiness
equirements, Full Time Reserve Component Mznning, and Readiness
Reporting, all considered routine and of the staff study type.
Historically, FORSCOM study efforis have been responsive to DA,
other MACOM requests for information, or in-house initiatives for
determining and managing resource requirements.

(3) At this writing, FORSCOM has no organizational unit or
paersonnal dedicated to or directly involved with sophisticated
gquantitative analysis. It is anttcipated, however, that tiae PA
and E Office wil) be reorganized under the Chief of Staff,

{4) The Study Group cecided tn make no rscummendation pend-
ing completion of the ongoing examinatians within FORSCOM,

c. United States Army Commurications Command (ACC)

{1) The Systems Analysts Branch, Systems and Economic Analy-
sis Division, Office of the Comptroller, contains the ten ORSA
spaces authorized in the headquarters. A1)l are civilian (with no
military spaces authorized) and are presently staffed at seven.
They are responsible for determining the effectiveness of current
communications systems for the Command. This group also makes
performance projections for systems under development under vari-
ous conditions, primarily through simulation. There is also a
comai tmant to the analysis of resource utilization both in the
::v$le?ment of Command Resource Daseline and in large scale Cost

alysis.,
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(2) The lack of & large scale data base for cost and effec~
tiveness analyses (attributed to understaffing) and inadequate re-
sponse time for computerized models are a current handicap to
their work. These problems should be alleviated by recruiting ac-
t;ons a}?eady underway and the installation of a remote terminal
this fall.

13-3, PROPOSED IMPROVEMENTS. a. Ubjective. Increase analysis
capability in operational commands, especially USAREUR.

b. Proposed Solution

(1) The proper sized nucleus for a highly productive ana-
lytical _eam would-be four or five professionals; therefore a
trais of not less than four or more than eight should be estab-
Tishea at HQ, USAREUR in addition to the analysts located in
OPCSRM, This team, under its civilian head, should preferably re-
port to the Commander, but be assigned no lower than the DCSOPS.
Tasking should be limited to the Conmander and/or his agent, the
DCSOPS. The length of the tour should be three years, with five
the maximum exception and the quality of those selected should be
closely controlled by the DUSA{OR) and/or the Technical Advisor,
DCSOPS 1in conjunction with other senior analysts in the Department
of the Army. The selection should be competitive with candidates
coming primarily from the major analysis agencies--CAA, TRASANA,
CACDA, and AMSAA. The incentive would be the opportunity to be
educated and at the same time work on Army operational problems
with a high probability of seeing immediate results. All work
done would be documented and reported to the sponsoring organiza-
tion and/or the Commander and/or his agent, the DCSOPS. The in-
cremental cost 1s estimated to be approximately $55 thousand per
man year including support costs, travel, and quarters allowance
for a mix of GS-13 through supergrade.

(2) An aiternative to the above concegt would differ in that
1t would place a four-man cell in each of the two corps but be

identical in all other respects to the concept above.

13-4, PROPOSED ACTION. Initiate discussions with all interested
parties with the goal of establishing an analytical activity in

gSAREUR in general accordance with the conceptu’l scheme by end FY
9.
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CHAPTER 14
RESOURCE REALLOCATIONS

14-1. INTRODUCTION. This chapter addresses the reallocation of
resources implied in the actions proposed in the preceding
chapters. It shows the proposed actions to be feasible from a re-
sources standpoint. Also, as a matter of convenience, it collects
the rationale for the proposed reallocation. This rationale is,
of course, in large part redundant to discussions contained else-
where in the report. It is repeated here since it is so central
to the question of whether the propased reallccation is warranted.

14-2, THE BASIC ASSUMPTION, In paragraph 1-3 of the Introduction
to the Report the following assumption was stated: "The personnel
resources and funds made available for conduct of Army studies and
analyses will not be substantially increased in the foreseeable
future and may, in fact, be decreased." That assumption, made at
the outset of the review, seemed even more valid at the completion
of it as a consequence of actions taken by the Congress during the
time when the review was being conducted. The effect of the as-
sumption was to chill consideration of any options which would
require resource additions and to farce concern for sources of re-
sources to support the improvements called for in the review.

14-3, RESOURCE REQUIREMENTS. The review concentrated primarily
on improvements in relationships, procedures, responsibilities,
and similar matters which could result in productivity increases
without resource increases. Although it sought to work within a
constrained resource limit overall it did propose actions which
would be possible only if resources are added to OCSA, CAA and the
analysis organizations at Ft. Leavenworth. The added resources
are summarized below:

0CSA - 4-8  Spaces

CAA - 25 Spaces + $6.0 Mil for contracts
Ft. Leavenworth - 50-60 Spaces

Total 79-93 Spaces + $6.0 Mil

(Spaces are both professional and support)

14-4, ALTERNATIVE WAYS TO SUPPORT THE IMPROVEMENTS., The Study

Group considered three alternative ways to provide resources to

?over the requirements presented above. These are discussed be-
ow.

14-1
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a. Option 1 - Add Resources. The advantages of this ap-
proach are that it would be relatively painless, at least to the
studies community, and would avoid the arguments and controversies
regarding which organizations could best afford to be reduced.

The disadvantages are that such an approach would be clearly con-
trary to the mood of Congress which intends a reduction rather
than an increase in studies and analysis outlays. It also would
require reductions of Army efforts outside the studies communi-
ties, would result in orgarizations having resources to cover work
programs that would have been transferred away, and would reflect
an Army inability to take decisive actions to align resources and
needs. Altogether the Study Group could not favor this alterna-
tive. .

b.. Option 2 - Tax the Community. In this alternative, all
of the HQDA contract funds (say about $3.5M in a normal year but
only $1.7M in FY 79) would be transferred to CAA and a reduction
of spaces of about 4 to 5 percent would be levied on the analysis
community described in Chapter 2 to provide the required spaces
and resource equivalents for additional contract funds. This ap-
proach would avoid overly large loss of capability at any of the
analysis organizations and possibly could be effected at least in
part by failing to replace attrition losses, thus minimizing prob-
lems of personnel turbulence. It, of course, could be accom-
plished without increases in studies and analysis resources over-
all. On the other hand, it would fail to respond to the fact that
certain of the organizations are better able to accept reductions
than others and--more importantly--it would result in a situation
where missions are transferred but resources are not with confuy-
sions resulting regarding who will do what. Option 2, like Option
1, would reflect an Arnyy inability to take decisive actions to
align resources and needs, and, overall, tha Study Group would not
favor the approach of Option 2,

c. Option 3 - Selective Reallocations. This option, like
Option 2, would move HQDA contract money to CAA. [n addition, it
would make significant reductions in certain organizations and re-
allocate the resources to the gaining organizetions. The advant-
ages of Option J are that it, like Option 2, would be consistent
with the intent of Congress and would not require additional re-
sources. It also would result in a clear alignment of the mission
and resources of analysis organizations and it would demonstrate
that the Army is willing to teke decisive action to modify the
staffing of organizations as their missions are changed over time.
The disadvantages are that the losing organizations would guite
naturally be expected to bring forth arquments to the effect that
they have unique and vital capabilities whese reduction would im-
peri) the Arny's capacity to respond to its global
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responsibilities. Option 3 would force a direct facing of whether
the improvements are, as the Study Group judges, worth the price.
The Study Group favors Option 3.

14-5, WHAT TO CUT. 1If the improvement actions proposed by the
: Study Group are approved, and if the Study Group proposed approach
B to supporting the improvements 1§ accepted, then there arises the

;& B question of which organizations should be cut. This nettie is now

! 3 to be grasped.

Zf ) -? : a. Logistics Evaluation Agency. It will be recalled that one
- 3 of the proposals is that the analys‘s of logistics matters be sig-

nificantly improved by more fully integrating logistics considera-
tions in the force level studies done at CAA. To this end, the
review proposed additions of spaces and contract dollars to CAA.
The Study Group reasons, that when this is done, essentially all
of the study portion of the work done at the ngistics Evaluation
Agency work could effectively be assigned to CAA, and proposes an
arrangement wherein DCSLOG would have a line-of-credit at CAA to
get the su?port for this work. As a consequence it would not be
unreasonable to decrement LEA by up to about 20 spaces, the number
now involved in studies plus some support spaces.

b. AY‘I’ﬂL Research Institute, A second major concern of the
Study Group was that the capabiiity to do personnel and manpower
studies be improved. The proposed actions involved modification
of the statement of the mission of ARI and the transfer of spaces
and dollars from ARl to CAA, The proposal to modify the ARI mis-
sion resulted from the belief that some of the people-related
studies and research would both benefit from very close coupling
with the other. But some of ARI's products possibly would be of
higher value if they were not limited to "“research" when, if cou-
pted with more “analysis," they could contribute more directly to
the solution of important and pressing problems of the Army.
Similarly, some of the ARI research might be focused on areas of
information gaps where new knowledge would have payoff. So, hav-
ing AR to do selected studies and analysis as well as research
quite possibly would improve the productivity of the organization as
well as give the Army a needed source of studies. But the insti-
tutional character of ARl s one which could not be quickly trans-
formed to one having the analysis orientziion necessary to activi-
ties such as design and operation of r <a*=ticated manpower models
and integration of personnel and manpower iac.ors into forcn
level studies. The best approach to doing this work would be to
build upon the analysis capability at CAA. Ne should increase the
scope of the CAA work program and expind the CAA force models to
accommodate considerations of these personnel/manpower matters.
Contractor assistance to CAA would be propes. The Study Group
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believes that it would be appropriate to transfer about 20 spaces
and about $2M from ARI to CAA to support this concept of opera-
tions. This approach would continue to use all of the resources
heretofore used ip the manpower/personnel area to do work in that
area. It also would add other resources to this area and seek to
increase their output by better integration of a part of the tra-
ditional ARI community with the broader analysis community.

c. Engineer Studies Center. The third major increment pro-
posed by the Study Group was the approximately 50 professional
spaces that should be placed at Ft. Leavenworth. Part of these
could come from the spaces taken from LEA and ARI since not all of
these would be required by CAA to perform the same missions. But
overall, the plus-up could not be directly related to a drawdown
elsewhere, so one is forced to examine “least hurt" options. The
review team concluded that the Engineer Studies Center is the best
candidate. This conclusion was difficult because ESC, formerly
ESG, formerly ESSG, continues in the 1970s the reputation that it
enjoyed during the 1950s and 1960s of being able to produce qual-
ity work within the limitations of its areas of expertise, But
during the decades since ESSG was established, the analysis cap-
abilities of the remainder of the Army have changed in major ways,
and the wisdom of attempting to support ESC as an additional,
small, more-or-less general purpose analysis organization seems to
be increasingly questionable. The work program of ESC during the
past few years shows, in the jud?ment of the Study Group, that the
resources at ESC--while fully utilized on fruitful activities--are
well above the minimum required tn provide the staff planning anal-
yses required by the Chief of Enqineers, and, in fact, have been
used to provide assistance o a variety of other organizations,
Doubtless, this assistance has been helpful, but, on balance it
seems to the Study Group that a major reducticn of ESC 1s now in
order, probably one of about 36 spaces. This well might have the
effect of changing ESC from a minor independent study center to a
staff element of the Chief of Engineers, but we believe it still
would have resources sufficient accompliish the planning

analyses which are the essential core of its currant activities.

d. The HQDA Staff. The proposal to expand the Study Manage-
ment Office, OCSA, from the current three persons up to about nine
professionals could be supported by corresponding reduction else-
where in the H(QDA, although no transfer of function is involved.
Spaces could come from analysis oriented activities in OUSA,
0DCSOPS, and ODCSRDA. Alternatively, spaces could be added to
HQDA to accommodate the new function.
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Summary of Proposed Reductions. The aumbers mentioned

above are the same as shown below:

The totals above about balance the totals shown in para 14-3

above.

Source Spaces
HQDA 4-8
LEA Up to 20
ESC Up to 36
ARl Up to 20
Total Up to 84

That, of course, was the objective.

14-5
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CHAPTER 15
PROPOSED ACTIONS

15-1.  INTRODUCTION. This chapter presents a summary of actions
proposed as a result of the study.

15-2. ARMY STUDY PROGRAM AND STUDY SYSTEM. a. Establish an Army
Study Council to review and approve study guidance and programs.
Council should be chaired by VCSA and be composed of HQDA princi-
pz]s, TRADOC and DARCOM commanders, and representatives of other
MACOM.

b. Establish a Study Program Allocation Committee to review
and balance programs and recommend to Army Study Council. The
committee should be chaired by Director of Management (0CSA) with
appropriate HQDA and MACOM representation.

c. Expand the mission and resources of the current Study Man-
?geme?t Office (SMO) to form a Study Program Management Office
SPMO).

(1) Increase the office size to 6 to 10 professionals from
the present 3. The office should have a super grade chief report-
ing to the Director of Management.

(2) SPMO should execute all current SMO functions plus as~
sist in development of guidance, serve as secretariat for Study
Council and Program Allocatfon Committee, and serve as functional
program manager.

d. Require the budget process te capture study data on-line.
Eliminate program elements for HQDA and TRADOC studies and include
these funds in budgets of operating agencies. Revise AR -5 to
align definition of studies with 050 and Congressional require-
ments.

15-3. STUDIES OF FORCES AND CERTAIN FORCE-WIDE ISSUES. a. De-
fine integrated family of strategic and force level studies and
the interface with combat developments studies. Require that the
studies be performed and the results provided in form suitable for
use in a hierarchy of studies using a heirarchy of models.

b. Increase CAA capability to aralyze all aspects of forces
(e.q., operations, structure, logistics, manpower, personnel) and

to support all elements of HQDA, especially in conducting analysis
of Aray-wide manpower and personnel issues. Add personnel and
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contract resources to CAA. Assign Commander, CAA, to Director of

Army Staff. Provide HQDA principals a "line-of-credit" to CAA
capability.

15-4, STUDIES OF COMBINED ARMS AND SUPPORT ORGANIZATIONS--
BRIGADES, DIVISIONS, AND CORPS. a. Increase analytical spaces at
CACDA to about 150 professionals. The Study Group recommends
these bg concentrated in a TRASANA field office in direct support
to CACDA.

b. Initiaite development of techniques suitable to analyze the
design of alternative brigades, divisions, and corps.

c. Establish actual interface of CACDA with TRADOC centers and
schools, TRASANA, and CAA. This is essential to provide the link-
ages necessary to mission accomplishment of these agencies.

d. Require development and use of major organization models be
coordinated with hirrarchy of Army models. Require that ¢nwmand
group training simuiations be part of the hievartchy.

15-5, STUDIES OF FUNCTIONAL SYSTEMS, UNITS, AND REJUIRIMENTS FOR
ITEM SYSTEMS., a. Fill the SC 49 authorized positions in TRADOC
schools and centers with qualified ${ 49 officers. Plans should
be developed for improving the quantity and utitization

of SC 49 officers.

b. Place more emphasis on analysis of the control functions!
area. :

c. Establish a continuing study program fo esch fucntiaﬁal
area to underpin item level system requiremants. -

d. Increase the portion of TRADOC aralysis resources that are
applied to analyses of training. Redute effort ga COEA.

e. Reqguire development and use of models of functiona! systems
to be coordinated with Artly hiersrchy of models.

15-6. STUDIES OF ITEM LEVEL SYSTEMS. a. TRADOC should describe
and defiane a full set of conditions of usage, incorporate them
into requirements documents, HQDA should incorporate ints DCPs as
they are updated.

b. DARCOM should develop data regarding the performance of
systems under the real conditions of usage.

c. DARCOM, especially AMSAA, should_develop capability to

develop data regarding performance f €3] systems under expected
conditions of usage,
15-2




d. DARCOM should monitor efficiency of ongning efforts to
remedy problems in developing vulnerability data and take appro-
priate action.

e. DARCOM should develop data regarding the manpower/personnel
ramifications of item systems.

15-7. MODELS, DATA, AND DATA BASES. a. TRADOC should continue
efforts to produce statements of requirements which fully charac-
terize the conditions of use of systems.

b. Require that threat trends be analyzed to project threat
systems characzer?stics and performance.

c. Require the assessment of system capabilities/limitations,
vulnerablity, and lethality to be made over the full range of con-
ditions of use.

d. A hierar_hy of Army models and supporting integrated data
base should be developed as follows:

(1) On an interim basis, establish:

{a) An Army Mode! Committee with a draft statement of pur-
pose and object ives.

{b) Model Resource Groups at CAA, CACDA, TRASANA, and
AMSAA ,

(2) Begin a series of meetings to establish the structure
and interfaces of an hierarchical set of models.

(3) Draft an Army model management instrument which formally
establishes and defines the authority and responsibilities of:

(4) The Arwy Moda2l Committee,

(b) The Nodel Resources Groups (for each level of analy-
sis),

(c) The Data Base Nauagement Group.
e, Kaintain and improve the current models until replaced.

f. Support the ongoing combined computer procurement action
aimed at placing compatidble, large, state-of-the-art mainframes at
CAA, TRASANA, and CACDA by 1980, study the feasibility of inter-
netting the DPIs at the earliest practicable date, and assess fea-
sibility of including AMSAA in any internetting arrangement.
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15-8. PERSONNEL QUALIFICATIONS. a. When staff vacancies occur,
analysis agencies should seek first-rate candidates having rele-
vant advanced degrees, and strong efforts should be made to insure
proper balance of skills within each agency.

b. Each analysis organization should eéncourage each member of
its professional staff to continue to girow and maintain currency
of knowledge. To the extent permitted by pelicies and fund avail-
ability, agencies should assist the staffs by helping with the
costs of continuing education.’

c. Each of the analysis organizations being staffed by profes-
sionals has a high potential for and should explore “bootstrap"
practices which can be very beneficial to members of its analysis
staff. Internal courses, seminars, colloguia, and invited guest
speaker programs are but a few of the possibiiities,

d. Each analytical organization should participate in an in-
tern program either by support of a local program or, in the case
of smaller activities, by cooperative programs with larger organ-
1zations such as TRASANA and AMSAA which do train interns,

15-9. QUALITY ASSURANCE. a. Agencies and MACOM should insure
that programs are partly self-initiated (at Teast 10 percent) and
provide adequate resources (at least 16 percent of program) for
methodology development,

b. Assure tnat agency/activity label is affixed to study re-

ports and that principal authars and significant contributors are
identified by nome on the reports,

¢. Continue (or initiate) prepublication internal peer reviow.

d. Institute program of sampled, external peer review, $PMO
should adminisser,

¢. Institute measures for study sponsor to feed back to study

doer information on strengihs, weaknesses, utility of study pro-
ducts.,

f. Each major analytical organization should make use of a
distinguished Board of Visitors, with members from bath within and
outside the Arty to pericdically review its work program and op-
erations.

9. Hold periocdic conferences of the senior members of the Army

analytical community to identify problems within the community and
suggest corrective action.,
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h. Orient the Army Operations Research Symposium so as to

foster communication, exchange studies, and, especially, recognize
work of high quality.

15-10, USE OF OPERATIONS RESEARCH IN OPERATIONAL COMMANDS. In-
{tiate discussions with all interested parties with the goal of
establishing an analytical activity in USAREUR in general accor-
dance with the conceptual scheme by end FY 79.
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12, CPA A-9, Emplcyment of Experts and Consultants
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16. Director of Defense Research and Engineering, Management
of Federal Contract Research Centers, Jun 76

17. DOD Directive 5000.1, Acquisition of Major Defense Systens

18. DOD 5010.22, The Management and Conduct of Studies and
Analyses, 22 Nov 76

19. DOD 7110-1-M, Guidance for Preparation of Budget Esti-
mates, Plans and Apportionment Requests and Related Support Mate-
rial,
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20. Office of Management and Budget Memorandum with attach-
ments, subject; Request for Comments on Draft of Research and De-
velopment Acquisition Policy Document, 3 Jan 77

21. Report of the Defense Science Board TASK FORCE on Federal
Contract Research Center Utilizgtion. Feb 76.

22. Report to the Senate/House Armed Services Committee on DOD
proposed Studies and Analyses Programs for FY 79, forwarded to the
chairmen of the House and Senate Armed Services Coamittees by 0SD
on 3 Apr 78,

23. Think Tanks Overhauled, Armed Forces Journal Interna-

tional, Sep 76

24. Thomson, Charles A., The Research Analysis Corporation; A
History of a Federal Contract Research Center, Research Analysis
Corporation, McLean, Va, Jun 75

25. US Congress, House of Representatives, Committee on Appro-
gri:gions. Department of Defense Appropriations Bill, 1978, HR-
5-451

26, 23d US Congress, House of Representatives, Comittee on
Appggpr;ggions. Department of Defense Appropriations Bill, 1979,
HR 95-1
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